The Role of Memory in Originality by Kyle, James G.
The Role o f  Memory in  O r ig in a l i ty  
by
James G. Kyle
T hesis subm itted as requ irem en ts f o r  Ph#D, 
Bedford C ollege 
U n iv e rs ity  o f  London
1975
ProQuest Number: 10098303
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest.
ProQuest 10098303
Published by ProQuest LLC(2016). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States Code.
Microform Edition © ProQuest LLC.
ProQuest LLC 
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346
( i i )
Acknowledgements
I  would l ik e  to  ex p ress my thanks to  Dr. John 
W ilding fo r  h is  p a t ie n t  help  throughout th e  th e s i s .
I  w ish a lso  to  exp ress my g r a t i tu d e  to  th e  
sc h o o lch ild re n  and s tu d e n ts  who gave t h e i r  tim e to  
th e  study .
Thanks a lso  to  Mrs. V. White who typed th e  th e s is ,
Con te n te  P&^e
A b strac t (111)
In tro d u c tio n : The problem  o f  c r e a t iv i t y  1
The p ro g re ss  in  th e  stu d y  o f  memory 22
S tu d ies  o f  Memory P ro cesse s  24
( i )  L earning T heories 25
( i i )  A sso c ia tio n  Networks 33
( i i i )  In fo rm atio n  P ro cess in g  41
F u rth e r  Approaches 80
R esearch in v o lv in g  C re a t iv i ty  and
Memory 68
E xperim ental Approach 91
Experiment 1 94
Experiment 2 115
Experiment 3 132
Experiment 4 175
Experiment 5 175
Experiment 6 202
G eneral D iscussion 219
D irec tio n s  fo r  the  F u tu re 243
B ibliography 247
Appendices 268
G lossary 331
( i i i )
A b strac t
The re se a rc h  concerned th e  a p p lic a tio n  o f experim ental 
methods to  th e  study  o f a co g n itiv e  a b i l i t y .  C re a tiv i ty  i s  
norm ally  measured by p ro d u c tio n  and one assumes th a t  
in fo rm atio n  in  memory in f lu e n c e s  th e  occurrence o f o r ig in a l  
id e a s  and s o lu t io n s . Experiment 1 in d ic a te d  th a t  those 
perform ing b e t te r  on standard  m easures o f c r e a t iv i ty  had no 
b e t t e r  g ro ss  memory a b i l i t i e s  th an  o th e rs  -  they  did  no t 
r e c a l l  u su a l o r unusual words more a c c u ra te ly . The 
p ro d u c tio n  o f unusual words however, was shown to  r e l a t e  
to  c r e a t iv i ty .  Experim ents 2 and 3 confirmed th e se  
f in d in g s  adding evidence concerning th e  p o s i t iv e  r e l a t io n  
o f o r ig in a l i ty  and vocabu lary . This l a t t e r  demands access 
to  sem antic f e a tu re s  in  memory.
The f i n a l  th re e  experim ents considered  a sp e c ts  o f t h i s  
problem o f  acce ss . Experiment 4 examined w hether a b i l i t y  
to  use d i f f e r e n t  cues o r codes ( v is u a l ,  a c o u s tic  and sem antic) 
was complementary to  o r ig in a l i ty .  No r e la t io n  was found but 
in s ig h t  was gained in to  f a c to r s  in  th e  memory base whereby 
one g e n e ra te s  more words g iven  a sem antic code, though more 
words a re  a v a ila b le  g iven  a v is u a l  code. A model o f  
"d is tan c e"  was proposed: item s a re  genera ted  accord ing  to  
t h e i r  d is ta n c e  from a s t a r t in g  p o in t ,  in  co n ju n c tio n  w ith  
th e i r  a c t i v i t y  le v e l  o r  f a m i l i a r i ty  to  th e  su b je c t.
Experiment 5 examined naming la te n c y  fo r  re c o g n itio n  o f 
words, g iven  code in fo rm atio n . A s ig n i f ic a n t  e f f e c t  o f 
code, sem antic f a s t e r  th an  a c o u s tic  f a s t e r  th an  v is u a l ,
( iv )
was found, su p p o rtin g  th e  model, w hile  word frequency , 
a crude measure o f f a m i l i a r i ty ,  was a lso  s ig n i f ic a n t .  
Experiment 6 showed th a t  th e  e f f e c t s  were no t due to  
th e  codes them selves h u t could he r e a l i s t i c a l l y  lo ca te d  
in  th e  memory base .
The u se fu ln e ss  o f th e  model was d iscussed  and i t  
was ap p lied  to  th e  r e s u l t s  o f  th e  e a r l i e r  experim ents. 
The f in a l  conclu sions were th a t  th e  e x te n t o r frequency 
o f th e  sea rch  determ ines th e  ou tpu t and th a t  c re a tiv e  
in d iv id u a ls  u t i l i s e  th e  search  p ro cess  to  a g re a te r  
e x te n t.
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INTRODUCTION
The d i f f i c u l t y  o f  ex p la in in g  th e  phenomenon o f  
c r e a t iv i t y  has been w ith  us fo r  a very  long tim e and 
probab ly  because o f our i n a b i l i t y  to  ex p la in  i t  
s a t i s f a c t o r i l y  s o c ie ty  has accorded i t  a p o s i t io n  o f 
alm ost m y s tic a l rev e ren ce . While accep tin g  th a t  c re a t iv e  
a b i l i t i e s  a re  o f  tremendous im portance to  th e  growth o f 
a community, i t  seems on ly  f a i r  to  s t a t e  a t  th e  o u tse t 
th a t  th e re  seems to  be no s c i e n t i f i c  reaso n  o r  evidence 
to  support th e  n o tio n  th a t  th e  c r e a t iv e  in d iv id u a l s tan d s 
a p a r t from h is  fe llo w s in  any m y sterio u s way. Why should 
t h i s  be so? In  o rd e r to  s t a t e  more c le a r ly  th e  approach 
adopted in  t h i s  p r o je c t ,  l e t  us f i r s t  examine th e  methods 
o f approach which have co n trib u ted  to  th e  c u rre n t id e a s  
on th e  su b je c t and a ttem pt to  e l i c i t  th e  r a t io n a le  fo r  
t h i s  stu d y .
W allach (1970) su g g ests  a u se fu l c l a s s i f i c a t i o n  fo r  
c h a ra c te r is in g  th e  d i f f e r e n t  c o n tr ib u tio n s  to  th e  s u b je c t.
He c a l l s  th e  work done, re se a rc h  on P erso n s, P roducts  o r  
P ro cesses . "Persons" r e f e r s  to  th e  q u es tio n  "What i s  th e  
c re a t iv e  in d iv id u a l l ik e ? "  -  s tu d ie s  which have looked a t  
th e  p e r s o n a l i t i e s  o f  th e  people judged to  be c r e a t iv e .  
"P roducts" r e f e r s  to  th e  q u es tio n  "What i s  a  c re a t iv e  
c o n tr ib u tio n ? "  and th e re fo re  looks a t  th e  s i tu a t io n s  where 
i t  may a r i s e .  "P rocesses" asks "What mechanisms a re  
employed by th e  in d iv id u a l in  being  c re a tiv e ? "  and here  
we should be look ing  a t  th e  c o g n itiv e  i n t e r i o r  o f  th e  person ,
— 2 —
The e a r l i e s t  s tu d ie s  m ainly involved th e  "persons" 
approach (F reu d ’s ,  1910, study  o f  Leonardo da V inci) and th e  
con c lu sio n s p a in ted  th e  p ic tu r e  o f  c r e a t iv i t y  as a g i f t  
allowed only  to  a s e le c t  few. In  1926, W allas pub lished  h is  
perenw ally  quoted book, The A rt o f  Thought, and in  i t  he s e t  
out an approach to  th e  study  o f  p ro ce sse s  which was w idely 
p o p u la r u n t i l  th e  1950*8 upsurge i n  re se a rc h . I t  i s  mentioned 
here because i t  t i e s  in  very  n e a tly  w ith  th e  model proposed 
in  th e  l a t e r  s ta g e s  o f  t h i s  re s e a rc h . H is o u tl in e  was based 
on th e  a n a ly s is  o f  th e  in s ig h ts  o f th e  g re a t g en iuses on 
t h e i r  c r e a t iv i t y ,  and p a r t i c u la r ly  on th e  study  o f P o in c a re 's  
m athem atical d is c o v e r ie s . What he proposed was th a t  th e re  
were 4 s ta g e s  in  th e  p ro ce ss  o f c re a tin g  o r so lv in g  a problem:
(1) P re p a ra tio n  -  in  which th e  problem i s  in v e s tig a te d
in  a l l  d ir e c t io n s .
(2) In cu b a tio n  -  du ring  which th e  problem i s  no t
co n sc io u sly  thought about.
(3) I l lu m in a tio n  -  when th e  id e a  o r s o lu t io n  appears.
(4) V e r if ic a t io n  -  in  which th e  v a l id i ty  o f  th e  id ea
was te s te d  end th e  id e a  i t s e l f  was 
reduced to  exac t form.
T his s ta g e  model was p a r t i c u la r ly  u se fu l as i t  d id  agree 
w ith  th e  m a jo rity  o f  o b se rv a tio n s  o f  th e  c re a t iv e  p ro cess  
(see  G h ise lin  1952, f o r  a la rg e  c o l le c t io n  o f  th e se  
o b se rv a tio n s ) .
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This c o n c e p tu a lis a tio n  s e t  th e  scene fo r  a  number o f 
in tro s p e c tiv e  s tu d ie s  o f  th e  c r e a t iv e  a c t ( e .g .  C atherine 
P a tr ic k  1935 & 1937) b u t i n  r e a l  term s th e re  was no g re a t 
p ro g re ss  in  our knowledge t i l l  th e  1950's .
At t h i s  p o in t i n  tim e, i t  may be surm ised, th e  
d e f in i t io n  o f c r e a t iv i t y  was no t seen  as th e  most im portan t 
s ta r t in g  p la ce  o f a s tudy  -  i t  seems to  have been more o r 
le s s  t a c i t l y  assumed th a t  c r e a t iv i t y  could be e a s i ly  
d is tin g u ish e d  as th e  m a n ife s ta tio n  o f g en iu s. I t  was no t 
u n t i l  th e  problem s o f  c r e a t iv i t y  vs in te l l ig e n c e  came upon 
th e  scene th a t  i t  was n ecessa ry  to  d e l in e a te  th e  bounds o f 
c r e a t iv i ty .  I t  i s  f o r  t h i s  reaso n  th a t  a d e f in i t io n  has 
n o t been d e a l t  w ith  so f a r .
Before e n te r in g  upon th e  ex p lo sio n  in  re s e a rc h  on 
c r e a t iv i t y  in  th e  1950*s, th e re  rem ains one th rea d  o f  th e  
s to ry  s t i l l  to  be m entioned. This concerns th e  m assive 
claim s made fo r  th e  in te l l ig e n c e - t e s t in g  approach to  
c o g n itiv e  a b i l i t i e s  m an ifested  in  th e  work o f such people 
as %earman (1927)# The most r e le v a n t  a sp ec t here  i s  seen 
in  th e  v a s t  lo n g itu d in a l s tudy  s e t  up in  1923 by Terman, 
which was to  ru n  fo r  over 30 y e a rs . The study  was c a lle d  
"The G enetic Study o f  Genius" and t h i s  conveys th e  tone o f 
th e  re se a rc h . I t  follow ed up 1500 g i f te d  c h ild re n , defined  
by t h e i r  h igh  IQ and compared them a t  v a rio u s  s ta g e s  to  a 
c o n tro l group o f  low er in te l l ig e n c e .
-  4
The r e s u l t s  were as  p re d ic te d , to  a  la rg e  e x te n t -  
th e  1500 had more academic and m onetary success b u t 
s tra n g e ly , no members o f  th e  group had d is tin g u ish e d  
them selves c re a tiv e ly #  Terman*s ex p lan a tio n  was t h a t : -  
sc ien ce  and sc h o la rsh ip  a re  growing so h ig h ly  
s p e c ia lis e d  th a t  eminence i s  becoming more d i f f i c u l t  
to  obtain#  C onceivably, i f  Darwin were l iv in g  today 
he m ight be ju s t  an o th e r s p e c ia l i s t  in  a  r e s t r i c t e d  
f i e ld  o f  Biology#"
This could n o t be com pletely  accepted  and Shapiro (1968) 
r e f l e c t s  th e  f e e l in g s  th a t  a ro se
"Since th e  s u b je c ts  inc luded  many w ith  IQ 's  f a r  in  
excess o f 140 ( th e  t r a d i t i o n a l  c u t -o f f  p o in t f o r
g en ius) su re ly  one m ight have expected r a r e  c re a t iv e
a tta in m en ts  from a t  l e a s t  a  few#"
In  1950 , G u ilfo rd  as P re s id e n t o f  th e  APA s e t  i n  m otion 
a very  am bitious p r o je c t  to  in v e s t ig a te  how peop le  th in k .
His ad d ress  suggested  th a t  too  much e v a lu a tio n  was based on 
a c r i t e r i o n  o f  convergent t e s t  perform ance a t  th e  expense o f 
d iv e rg en t th in k in g , which was p robab ly  a  more r e a l i s t i c  
c r i t e r i o n  when ap p lied  to  th e  r e a l  world# H is p o in t  was 
no t new; Simpson in  1922 had expressed  s im ila r  f e a r s  about 
in te l l ig e n c e  t e s t in g .  But s e v e ra l f a c to r s  combined to  make 
th e  tim e r ip e  fo r  G u ilfo rd 's  c o n tr ib u tio n . Hot only  did he,
over th e  n ex t 15 y e a rs  expand h is  model o f  th e  s t r u c tu re  o f
th e  i n t e l l e c t ,  b u t o th e r  p sy c h o lo g is ts  and e d u c a t io n a l is ts  
became in te re s te d  in  th e  im portance o f  develop ing  th e  n a tu ra l  
re so u rce s  o f  c re a t iv e  t a l e n t .  Hudson (1966) c a l l s  i t  a
-  5 -
" . . .  d if fu s e  c u l tu r a l  ground sw e ll, e le v a tin g  th e  s c i e n t i s t  
from th e  s ta tu s  o f  te c h n ic ia n  to  th a t  o f  c u l tu r a l  h e ro ."
/>
T his i n t e r e s t  p robab ly  reached a  peak in  th e  e a r ly  I960*s.
To a la rg e  e x te n t t h i s  l in e  o f  re se a rc h  looked a t  th e  
"p roducts" a s p e c t , though as an o ffsh o o t an amount o f  work 
was done on th e  "persons" approach. As th e  c la s h  w ith  
in te l l ig e n c e  t e s t e r s  drew c lo s e r ,  i t  now became im portan t 
to  d e fin e  p r e c is e ly  what c r e a t iv i t y  was seen  to  be . A 
sample o f  th e se  d e f in i t io n s  i s  now rep o rted  in  o rd e r  to  
make c le a r  th e  n a tu re  o f  th e  th in g  in v e s tig a te d  in  th i s  
re se a rc h  r e p o r t .
K o e s tle r  (196^0 says:
"A ll c r e a t iv i t y  i s  b is o c ia t io n  -  a  p ro cess  whereby an 
item  a t  f i r s t  belong ing  in  one m a trix  i s  suddenly 
p erce iv ed  a s  belong ing  to  a  second e n t i r e ly  d i f f e r e n t  
m a tr ix ."
Hednick (1962) from th e  p o in t  o f  view o f an a s s o c ia t io n  
th e o ry , d e f in e s  c r e a t iv i t y ,
" . . . .  as  in v o lv in g  th e  fo rm atio n  o f  a s s o c ia t io n s  between 
s tim u lu s and response  which a re  c h a ra c te r is e d  by th e  
f a c t  th a t  th e  elem ents lin k ed  to g e th e r  a re  n o t norm ally 
a s s o c ia te d ."
F in a l ly ,  d i r e c t ly  r e l a t in g  i t  to  th e  n o tio n  o f  p ro d u c ts , 
Mackinnon (1962) says:
1) i t  in v o lv es  a response o r  id e a  th a t  i s  novel 
o r a t  th e  l e a s t  s t a t i s t i c a l l y  in f re q u e n t,  2) i t  must 
be to  some e x te n t ad ap tiv e  to  o r  o f  r e a l i t y  . . .
3) i t  in v o lv es a s u s ta in in g  o f  th e  o r ig in a l  in s ig h t ,  
an ev a lu a tio n  and an e la b o ra tio n  o f  i t ,  developing  
o f  i t  to  th e  f u l l . "  ( f W
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In  much o f th e  re s e a rc h  th a t  fo llo w s th e  f i r s t  two p o in ts  
a re  used as th e  c r i t e r i o n ,  th e  tim e l im i t  o r  th e  n a tu re  
o f  th e  ta s k  no t a llow ing  th e  th i r d  a sp ec t to  c o n tr ib u te  
to  th e  assessm ent* In  summary, c r e a t iv e  th in k in g  involved 
d iv e rg en t th in k in g  and th e  n o tio n  o f  combining two o r  more 
item s to  form a com pletely  new s o lu t io n .
G u ilfo rd ’s model o f th e  i n t e l l e c t  (G u ilfo rd  and 
Iloepfner, 1971) a llow s d iv e rg e n t th in k in g  as  one o f  
f iv e  g en e ra l p ro c e sse s . These, defined  by f a c to r  
a n a ly t ic  tech n iq u es a r e : -
C ogn ition  -  th e  p e rc e iv in g  o f  d a ta  from th e  o u ts id e  
w orld .
Memory -  th e  r e te n t io n  o f what has been p e rce iv ed .
Convergent th in k in g  -  th e  p ic k in g  o f one (h o p e fu lly  
c o r r e c t )  answer from a number o f  
a l te r n a t iv e s .
D ivergent th in k in g  -  g e n e ra tio n  o f  lo g ic a l  a l te r n a t iv e s  
from g iven  in fo rm atio n  where th e  emphasis 
i s  on v a r ie ty ,  q u a n tity  and re le v an ce .
E v a lu a tio n  -  reach in g  d e c is io n s  about th e  ap p ro p ria te n ess  
o f  th e  outcome o f  any o f  th e  above fo u r.
Although G uilford  ta lk s  here  o f  p ro ce sse s  h is  re se a rc h  
i s  p robab ly  b e t t e r  seen  as concerned w ith  p ro d u c ts , s in ce  
th e  a n a ly s is  i s  o f  th e  p ro d u c ts  o f  v a r io u s  t e s t s  and th e  
p ro ce sse s  he quotes a re  sim ply re s ta te m e n ts  o f th e  
c h a r a c te r i s t i c s  o f th e  t e s t s .
-  7 -
F u rth e r  to  th e se  5 c l a s s i f i c a t i o n s ,  f a c to r  a n a ly s is  
allowed him to  i s o l a t e  s u b c la s s i f ic a t io n s  r e l a t in g  to  each 
o f them. In  th e  case o f  D ivergent p ro d u c tio n  th e se  were 
known a s : word f lu en c y , a s s o c ia t io n a l  f lu en c y , id e a t io n a l  
f lu e n c y , ex p re ss io n a l f lu e n c y , spontaneous f l e x i b i l i t y ,  
ad ap tiv e  f l e x i b i l i t y ,  r e d e f in i t io n  and o r ig in a l i ty .
Though G uilfo rd  (1967) has evidence f o r  th e  ex is ten c e  o f 
a l l  o f  th e s e , W allach rev iew s some re s e a rc h  which c a s ts  
some q u e s tio n s  on th e  u se fu ln e ss  o f  d i f f e r e n t i a t in g  th e se  
a b i l i t i e s  in  th e  co n tex t o f  c r e a t iv i t y .  The argument 
c e n tre s  round th e  q u es tio n  o f  w hether G uilford  * s d iv e rg en t 
p ro d u c tio n  m easures c o r r e la te  w ith  one ano ther to  a g re a te r  
e x te n t th a n  th ey  do w ith  m easures o f  convergent p ro d u c tio n , 
such as  in te l l ig e n c e  t e s t s .
The type o f work th a t  has been done fo llo w s th e  approach 
o f Thorndike (1963) who analysed r e s u l t s  ob ta ined  by G uilford  
and C h ris ten sen  (1956). . They found 3 f a c to r s  i n  th e  
convergent th in k in g  domain -  v e rb a l com prehension, g en era l 
reaso n in g  and e d u c a tio n -v e rb a l. c o r r e la t io n  -  and 5 f a c to r s  
in  th e  d iv e rg e n t domain -  word f lu e n c y , a s s o c ia t io n a l  f lu en cy , 
id e a t io n a l  f lu en c y , ex p re ss io n a l f lu en cy  and o r ig in a l i ty .  
Thorndike took th e  2 h ig h e s t- lo a d in g  t e s t s  a s  re p re se n tin g  
each f a c to r  and he found th a t  th e  average c o r r e la t io n  among 
th e  convergent m easures was .43$ among th e  d iv e rg e n t m easures 
was .27  and between th e  2 s e ts  o f  m easures was .2 4 . I t  would 
seem th a t  th e  d iv e rg e n t m easures have l i t t l e  v a ria n ce  in  
common, a p a r t  from th a t  shared w ith  th e  convergent m easures.
— 8 —
Ward (1966) in  an a n a ly s is  o f  a study  by G uilfo rd  
e t  a l-  ( 1957)1 ob ta in ed  average c o r r e la t io n s  among the  
convergent m easures o f  .2 4 , among th e  d iv e rg en t o f  .18 
and between th e  2 s e t s  o f m easures, o f  .15$ th u s  
supp o rtin g  T horndike’s f in d in g s . I t  i s  th e re fo re  an 
open q u es tio n  as to  w hether th e  d iv e rg en t m easures as 
a whole a re  something s e t  a p a r t .
However, i f  we look a t  th e  m easures in d iv id u a lly  a 
more hopefu l p ic tu re  emerges. The 3 flu en cy  f a c to r s  
appearing  in  th e  study  by W ilson e t  a l .  (1954) have an 
average in te r c o r r e l a t io n  o f .23  w hile  t h e i r  r e l a t io n  w ith  
convergent m easures i s  .1 4 . When only  id e a t io n a l  flu en cy  
( th e  a b i l i t y  to  g e n e ra te , w ith in  a  lim ite d  tim e , id e a s  
th a t  w i l l  f u l f i l  p a r t i c u la r  req u irem en ts , such as uses 
f o r  b r ic k s )  was found as in  G uilfo rd  e t  a l .  (1957)1 the  
c o r r e la t io n  w ith  convergent m easures i s  .0 1 . In  c o n tra s t ,  
Thorndike f in d s  th a t  th e  word flu en cy  f a c to r  c o r r e la te s  
about tw ice as s tro n g ly  w ith  th e  convergent m easures as 
w ith  th e  d iv e rg e n t ones. As a r e s u l t ,  removing th e  word 
flu en cy  f a c to r  we f in d  th a t  th e re  i s  a much h ig h e r 
c o r r e la t io n  w ith in  th e  o th e r  flu en cy  f a c to r s  th a n  between 
them and convergent m easures (from G uilfo rd  and C h ris te n se n ’s 
study  -  .31  among flu en c y  and .22  w ith  convergent th in k in g ; 
from W ilson e t  a l .  -  .28  among flu en cy  and .08 w ith  convergent 
th in k in g ) . I t  looks as i f  d isc a rd in g  th e  word flu en cy  f a c to r  
g iv e s  a more r e l i a b l e  f a c to r  o f  d iv e rg en t th in k in g .
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I f  we fo llow  W a lla ch '8 approach as above, th e re  a re  
s im ila r  argum ents, r e l a t in g  to  th e  f a c to r s  o f  f l e x i b i l i t y  
showing th a t  they  do no t in te r c o r r e l a te  to  a g re a te r  
ex te n t th an  they  do w ith  convergent m easures. S im ila r ly  
w ith  o r ig in a l i ty  ( th e  making o f  resp o n ses  which a re  
s t a t i s t i c a l l y  unique o r  unusua l) th e re  a re  doubts as 
to  i t s  c o n tr ib u tio n  se p a ra te  from convergent m easures. 
However a re p o r t  by Barron (1963) showed th a t  when th e  
e f f e c t s  o f  in te l l ig e n c e  were p a r t i a l l e d  ou t from th e  
o r ig in a l i ty  sco re  th e  c o g n itiv e  dim ension rem aining was 
b e s t  d e f in a b le  as id e a t io n a l  f lu en cy . Thus i t  seems 
th a t  th e  tendency to  g ive  u n u su a l, o r ig in a l  resp o n ses  
i s  p a r t ly  a fu n c tio n  o f  g re a te r  response  flu en c y  and 
p ro d u c tiv i ty  and th a t  t h i s  a sp ec t o f  o r ig in a l i ty  and 
th e  flu en cy  m easures them selves a re  d is t in g u is h a b le  
from convergent th in k in g .
W allach (1970) p re s e n t o th e r  evidence o f  a  s im ila r  
n a tu re  which allow s him to  f u r th e r  an a ly se  th e  f a c to r s  
G uilfo rd  has r e la te d  to  d iv e rg en t th in k in g  and to  r e j e c t  
spontaneous f l e x i b i l i t y ,  ad ap tiv e  f l e x i b i l i t y ,  r e d e f in i t io n  
and word flu en cy . Of th e  o th e r  f lu e n c ie s  he concludes
" . . .  i t  i s  th e  id e a t io n a l  f lu en cy  n o tio n  th a t  seems 
to  d e fin e  th e  k ind  o f c o g n itiv e  fu n c tio n in g  th a t  i s  
most c le a r ly  independent o f  convergent th in k in g "
( p .1223).
Of o r ig in a l i t y  he concludes:
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" I t  may be th a t  o r ig in a l i t y  m easures w i l l  tend  to  
e x liih it  independence from in te l l ig e n c e  i f  they  
depend upon a s se s s in g  th e  un iqueness o r unusualness 
o f  th e  id e a s  th a t  a p e rso n  g e n e ra te s  whereas th ey  
w i l l  tend to  show r e la t io n s h ip s  w ith  in te l l ig e n c e  
i f  th ey  depend on a judgement o f  c lev e rn e ss  o r 
f a c i l i t y  in  cho ice  o f words in  ex p ressin g  o n e 's  
id e as"  ( p .1223).
I t  may he u se fu l a t  t h i s  p o in t to  d ig re s s  s l i g h t ly  in  o rd e r 
to  add G u ilfo rd 's  f in d in g s  concerning  word f lu en c y , as i t  
r e l a t e s  to  th e  m easures used in  t h i s  th e s i s .  G u ilfo rd  and 
C h ris ten sen  (1957) and C h ris ten sen  and G uilfo rd  (1965) 
inc luded  an a n a ly s is  o f  two ty p es o f  measure r e la t in g  to  
fluency  -  th e se  were th in g  l i s t i n g  and word l i s t i n g .
There were 3 co n d itio n s  o f  th in g  l i s t i n g  where th e  su b je c t 
had to  produce as many words as p o s s ib le  in  a c e r ta in  tim e 
accord ing  to  3 le v e ls  o f c o n s tra in t  e .g .
low r e s t r i c t i o n  -  name th in g s  which a re  round ; 
medium " -  name th in g s  which a re  round and s o f t ;
h ig h  " -  name th in g s  which a re  round, s o f t
and w h ite .
Word l i s t i n g  had 4 l e v e l s ,  in  term s o f th e  number o f  
p re sc rib e d  l e t t e r s  to. be used in  th e  l i s t i n g  -
0 -  no l e t t e r  sp e c if ie d
1 -  one l e t t e r  sp e c if ie d  e .g .  each word should
co n ta in  S
I I  -  two l e t t e r s  sp e c if ie d  e .g .  each word should 
c o n ta in  E and M 
I I I  -  th re e  l e t t e r s  s p e c if ie d  e .g .  each word to  
c o n ta in  S, T and B.
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For th in g  l i s t i n g ,  th ey  found th a t  th e  load ing  on th e  
f a c to r  o f  id e a t io n a l  f lu en cy  (IF ) was maximal a t  th e  
m oderate le v e l  o f r e s t r i c t i o n ,  th e  f ig u re s  being  .3 5 i 
• 72 and .5 5  f o r  low, m oderate and h ig h  re s p e c tiv e ly .
The e x te n t o f  th e  r e s t r i c t i o n  o f  c la s s  caused by th e  
in tro d u c t io n  o f th e se  r e s t r a i n t s  i s ,  as  th ey  p o in t o u t, 
d i f f i c u l t  to  gauge a c c u ra te ly , and t h i s  does no t allow  
an easy  conc lusion  to  be drawn.
For word l i s t i n g ,  w ith  no r e s t r i c t i o n  th e re  was only  
very  s l i g h t  v a rian ce  in  f a c to r  word flu en cy  ( .2 2 )  -  
accord ing  to  W allach and o th e r s ,  above, t h i s  f a c to r  i s  
more r e la te d  to  convergent m easures -  b u t w ith  g re a te r  
r e s t r i c t i o n  lo ad in g s  o f  . 72 , .75  and .65  re s p e c tiv e ly  
a re  o b ta in ed . The t e s t s  w ith  r e s t r i c t i o n s  had zero 
lo ad in g s  on th e  f a c to r  o f id e a t io n a l  flu en cy  and <%
lo ad in g  o f  .2 5  when th e re  were no r e s t r i c t i o n s .  Though 
G uilford  ta k e s  t h i s  as  evidence th a t  IF  i s  no t involved 
in  any genuine word f lu en cy  t e s t ,  he f in d s  th a t  when th e  
word l i s t i n g  t e s t s  a re  grouped in to  one score  and a 
ta rg e te d  s o lu t io n  ob ta ined  th e  lo ad in g  on IF  r i s e s  to  .56 . 
One f u r th e r  r e l a t io n  should be m entioned; v e rb a l 
comprehension had a zero  lo ad in g  in  th e  t e s t  w ith  no 
r e s t r i c t i o n s ,  .2 4  in  th e  t e s t  w ith  one, .47  w ith  two and 
.59  w ith  th re e . This p robab ly  confirm s th e  n a tu re  o f  th e  
r e l a t io n  w ith  convergent m easures.
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In  summary, t h i s  a n a ly s is  goes some o f th e  way tow ards 
e lu c id a tin g  th e  n a tu re  o f flu en cy  in  th e  con tex t o f 
d iv e rg en t v e rsu s  convergent p ro d u c tio n . A ccepting Wallach*j 
id e a s  th a t  word flu en cy  i s  on th e  whole more r e la te d  to  
convergent p ro d u c tio n , and t h i s  i s  supported by th e  f in a l  
p o in ts  above concerning th e  r e l a t i o n  w ith  v e rb a l compre­
hension , i t  i s  c le a r  th a t  th e  in c re a se  i n  th e  number o f 
r e s t r i c t i o n s  corresponds to  a movement towards tap p in g  
v e rb a l convergent a b i l i t i e s  -  t h i s  i s  e s p e c ia l ly  so o f 
word l i s t i n g .  With re s p e c t  to  th e  f a c to r  o f  IF , th e  
d if fe re n c e  between word l i s t i n g  and th in g  l i s t i n g  i s  
d i f f i c u l t  to  u n d ers tan d , except in  th a t  th in g  l i s t i n g  
may in v o lv e  sem antic cues f o r  word p ro d u c tio n , w hile  
word l i s t i n g  r e s t r i c t i o n s  a re  sym bolic. O vera ll though 
th e re  seems to  be a degree o f r e l a t io n  to  id e a t io n a l  
f lu en c y , which would appear to  be th e  a b i l i t y  most 
c lo s e ly  r e la te d  to  c r e a t iv i t y .
R eturn ing  to  th e  o r ig in a l  rev iew , i t  can be seen  th a t  
th e  problem  o f i s o la t in g  th e  f a c to r s  r e la t in g  only  to  
c r e a t iv i t y  has no t been ad eq u ate ly  so lved . There a re  a 
number o f  o th e r  approaches which have a r is e n  and which 
have had some degree o f  success in  answering th e  re le v a n t 
q u es tio n s .
The work o f E .P . Torrance i s  s im ila r  in  many ways to
th a t  o f  G u ilfo rd  in  th a t  h is  method o f  a s se ss in g  c re a tiv e
\
a b i l i t i e s  i s  alm ost th e  same and th e  t e s t s  them selves in  
many cases  a re  e x a c tly  a l ik e .  Where Torrance d i f f e r s  i s
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in  th e  f a c t  o f  h is  purpose -  h is  aim i s  to  educate fo r  
c r e a t iv i t y ,  th u s  th e  s la n t  o f  h is  work i s  to  E ducation  
and c h ild re n . He a lso  d i f f e r s  in  h is  c h a r a c te r i s t ic  
use o f  an index to  d e sc r ib e  an in d iv id u a l 's  perform ance 
on th e  m easures used. Some o f  h is  m a te r ia ls  a re  v e rb a l , 
o th e rs  f ig u r a i ,  b u t as f a r  as p o s s ib le  a l l  a re  su b jec ted  
to  th e  same type o f sc o rin g  -  f o r  f lu en c y , f l e x i b i l i t y ,  
o r ig in a l i t y  and e la b o ra tio n . The f i r s t  two a re  G u ilfo rd 's  
id e a t io n a l  flu en cy  and spontaneous f l e x i b i l i t y  ( th e  a b i l i t y  
to  vary  o n e 's  id e a s  over a wide ran g e , even though t h i s  
i s  no t s p e c i f ic a l ly  asked fo r  in  th e  t e s t  -  g iv in g  a range 
o f d i f f e r e n t  c a te g o r ie s  r a th e r  th an  in s ta n c e s  o f  th e  same 
ca teg o ry  in  "Uses fo r  a  B rick") and th e  th i r d  i s  th e  
normal s t a t i s t i c a l  in frequency  score fo r  o r ig in a l i ty .  
E lab o ra tio n  i s  th e  e x te n t to  which th e  su b je c t f i l l s  i n  
a l l  th e  d e t a i l s  o f  th e  proposed id e a . Examples o f  th e  
t e s t s  to  which th e se  sco re s  a re  ap p lied  a re : P roduct 
Improvement, where th e  su b je c t has to  suggest ways o f 
im proving a  p a r t i c u la r  to y  to  make i t  more en joyab le  to  
p la y  w ith , and: J u s t  Suppose, where th e  su b je c t i s  
p resen ted  w ith  an im probable s i tu a t io n  ( l ik e  s t r in g s  
hanging from clouds) and asked to  d e riv e  th e  consequences.
The method o f c a lc u la t in g  th e  index assumes an equal 
im portance o f  th e  fo u r  modes above, and sim ply sums over 
a l l  th e  t e s t s  in  th e  b a t te r y  a l l  o f  th e  sco res  f o r  f lu en c y , 
f l e x i b i l i t y  e tc .
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As w ith  th e  G u ilfo rd  m easures th e  d i f f i c u l t i e s  w ith  
th e  T orrance (1966) m easures l i e  in  t h e i r  r e l a t io n  to  
in te l l ig e n c e  and convergent m easures in  general*  Though 
C i c i r e l l i  (1965) has shown an average c o r r e la t io n  o f  *37 
between th e  fo u r ty p e s  o f  sco re  a c ro ss  v e rb a l and f ig u r a i  
t e s t s ,  t h i s  i s  p robab ly  an o v eres tim a te  because o f  th e  
n a tu re  o f  th e  p a rt-w h o le  r e la t io n s h ip  between flu en cy  
and o r ig in a l i ty ;  and a t  th e  same tim e , he found th e  
c o r r e la t io n s  o f  th e se  in d ic a to r s  w ith  v a rio u s  t e s t s  o f 
in te l l i g e n c e ,  a l l  s ig n i f ic a n t  and in  th e  *20*s and *30*s* 
Yamamoto (1965) r e p o r ts  c o r r e la t io n s  o f  th e  index score 
w ith  in te l l ig e n c e  o f *53 and *39$ f o r  a sample o f  600. 
Yamamoto and Chim bidis (1966) s tu d ied  a sample o f  n e a rly  
800 f i f th - g r a d e  school c h ild re n  and when they  i n i t i a l l y  
found s u b s ta n t ia l  c o r r e la t io n s  between in te l l ig e n c e  and 
achievem ent t e s t  sc o re , they  c a lc u la te d  p a r t i a l  c o r re la t io n s  
between c r e a t iv i t y  index and achievem ent, ho ld ing  
in te l l ig e n c e  c o n s ta n t. The r e s u l t  was t l ia t  a l l  o f th e  
r e la t io n s h ip s  tu rned  out to  be n ea r ze ro , th u s  i l l u s t r a t i n g  
how l i t t l e  th e  index sco re  was adding to  th e  in te l l ig e n c e  
t e s t ' s  r e l a t i o n  to  achievem ent. T his l a s t  f in d in g  goes 
a g a in s t T o rran c e 's  " th re sh o ld  o f in te l l ig e n c e "  ex p lan a tio n  
fo r  th e  s iz e a b le  c o r r e la t io n s  which have been found between 
c r e a t iv i t y  and in te l l ig e n c e  ( i t  i s  o f  th e  form th a t  above 
a c e r ta in  le v e l  o f  in te l l ig e n c e ,  academic achievem ent i s  
more s tro n g ly  r e la te d  to  c r e a t iv i t y  m easures th an  to  
f u r th e r  in c re a s e s  in  in te l l ig e n c e ) .  I t  seems s tran g e  th a t  
Torrance w ishes to  r e l a t e  h is  t e s t s  o f  d iv e rg e n t th in k in g  
to  convergent m easures o f  school achievem ent. However, 
th e  message i s  c le a r  -  th e  index does n o t c re a te  a  se p a ra te  
e n t i ty  from convergent th in k in g .
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One way o f d e a lin g  w ith  th e se  f in d in g s  from th e  view 
o f c r e a t iv i t y  r e s e a rc h , i s  as  W allach (1970) su ggests: 
perhaps th e  components o f  th e  index do no t a l l  ta p  th e  
d iv e rg en t p ro c e sse s . The co n c lu sio n  from th e  s tu d ie s  o f 
G u ilfo rd ’s t e s t s  was th a t  on ly  id e a t io n a l  flu en cy  and 
p o s s ib ly  o r ig in a l i ty ,  cohered as a dim ension se p a ra te  
from th e  convergent th in k in g  dim ension. The im p lic a tio n  
i s  th a t  i f  e la b o ra tio n  and f l e x i b i l i t y  a re  removed from 
th e  index , a d i f f e r e n t  p ic tu re  w i l l  emerge.
A study  o f 150 , 13 -year o ld  boys conducted by the  
au th o r, Kyle (1970)^used t h i s  approach. The c r e a t iv i t y  
m easures were s e le c te d  from T o rran ce’s b a t te ry  and th ey  
were: F ig u re  com pletion ( s e t s  o f  two o r  th re e  l in e s  a re  
g iven  and th e  su b je c t has to  com plete th e  p ic tu r e ) ,
Unusual Uses f o r  t i n  can s , Im p o s s ib i l i t ie s  (ask in g  th e  
su b je c t to  suggest th e  th in g s  which he could im agine were 
im p o ss ib le ) , C irc le s  (sm all c i r c l e s  were p resen ted  on a 
page and th e  su b je c t had to  form an o b je c t which had a 
c i r c le  as an im portan t p a r t ) ,  Consequences (a s  in  th e  
J u s t  Suppose) and f i n a l l y  th e  Ask-and-Guess ta s k ,  where 
a n u rse ry  rhyme p ic tu re  i s  p resen ted  and th e  su b je c t must:
1. ask  as many q u es tio n s  about th e  p ic tu re  as  p o s s ib le .
2. s t a t e  as many p o s s ib le  causes o f  th e  even ts  d ep ic ted  
in  th e  scene.
3 . g iv e  as many consequences as  he can , o f th e  a c tio n .
Responses were scored fo r  O r ig in a l i ty  and Fluency and 
an index f o r  each t e s t  based on th e se  two m easures was 
c a lc u la te d . T his co n s is te d  o f:
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Index -  O r ig in a l i ty ________________________ x 100
Fluency x max. sco re  p e r  response 
Average c o r r e la t io n  between c r e a t iv i t y  m easures was .27 
and average between c r e a t iv i t y  and C a t t e l l ’s C u ltu re  F a ir  
I n te l l ig e n c e  t e s t  (which i s  v ery  h ig h ly  loaded on ’g ’) 
was .0 4 . Thus i t  looks to  be support f o r  W allach*s view:
"An index score concerned on ly  w ith  id e a tio n a l  
f lu en cy  and w ith  f lu e n c y -re la te d  forms o f 
o r ig in a l i t y  would, in  t h i s  view , e x h ib it  
co n s id e rab ly  g re a te r  o r th o g o n a li ty  from 
in te l l ig e n c e  th an  an index sco re  th a t  i s  
concerned w ith  spontaneous f l e x i b i l i t y  and 
w ith  e la b o ra tio n  as  w ell"  ( p .1233)*
The work o f G e tze ls  and Jackson (1962), though 
norm ally quoted and d iscu ssed  in  a review  o f th e  
c r e a t iv i t y  l i t e r a t u r e ,  i s  su b je c t to  th e  same type  o f  
c r i t i c is m  th a t  has been le v e lle d  a t  th e  o th e r  s tu d ie s  
m entioned so f a r  and a lso  to  f u r th e r  more s e r io u s  
c r i t i c i s m  concerning  t h e i r  in te r p r e ta t io n  o f  th e  
in te l l ig e n c e  dim ension and t h e i r  subsequent trea tm en t 
o f  groups o f  s u b je c ts  arranged by t h e i r  membership o f  
th e se  groups. The c r i t i c is m s  c a s t  severe  doubts on t h e i r  
f in d in g s ; however th ey  a re  d e a l t  w ith  adequate ly  by Burt 
(1962), Cronbach (1962), W allach and Kogan (1965) and o th e rs .
One o th e r  im portan t l in e  o f  re s e a rc h  has been th a t  
concerned w ith  an a s s o c ia t iv e  th e o ry  o f  th e  c re a t iv e  
p ro c e sse s . This d e r iv e s  i t s  in s p i r a t io n  from th e  work
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o f  Maltzman ( i9 6 0 ) , who proposed a concept c a lle d  th e  
a s s o c ia t iv e  g ra d ie n t ,  which determ ines th e  tendency fo r  
unusual resp o n ses . For example, i f  a  su b je c t i s  asked 
to  produce more u n lik e ly  resp o n ses  in  a  ^ e c i f i c  ta s k , 
th en  w ith  d ec reas in g  commonness o f  response th e  g ra d ie n t 
o f  response  p r o b a b i l i ty  s t a r t s  low er and f a l l s  o f f  more 
g ra d u a lly  w hile  i f  th e  in s t r u c t io n  to  g ive  more common 
resp o n ses  i s  p resen ted  th en  th e  g ra d ie n t s t a r t s  h ig h e r 
and f a l l s  o f f  more s te e p ly . The im p lic a tio n  i s  th a t  
s u b je c ts  have t h i s  g ra d ie n t norm ally  which determ ines 
t h e i r  o u tp u t.
The id e a  may be a u s e fu l one to  d e sc rib e  th e  type 
o f ou tpu t th a t  can be ob ta ined  b u t i t  seems la c k in g  in  
th e o r e t ic a l  background and does n o t g ive any in s ig h t  in to  
th e  more fundam ental p ro ce sse s  o f  word o r  id e a  p ro d u c tio n  
« in  many ways i t  sim ply r e s t a t e s  th e  "spew" h y p o th esis  
o f  Underwood and Schulz (1960) (d iscu ssed  in  th e  second 
p a r t  o f  th e  rev iew ).
Hednick (1962) has follow ed in  th e  a s s o c ia t iv e  
t r a d i t i o n  and has developed a Remote A sso c ia tio n s  T est 
(RAT) which i s  r e la te d  to  re se a rc h  c r e a t iv i t y .  The t e s t  
c o n s is ts  o f  item s in v o lv in g  th e  su b je c t in  supply ing th e  
a s s o c ia t iv e  l in k  between th re e  words e .g . r a t ,  b lu e , 
c o tta g e  -  th e  c o r re c t  response i s  cheese . D esp ite  being  
convergent lo o k in g , th e  s o lu t io n  p robab ly  re q u ire s  th e  
g e n e ra tio n  o f  a la rg e  number o f  a s s o c ia te s  t i l l  th e  c o r re c t  
one i s  found and th u s  i t  i s  r e la te d  to  p ro d u c tiv i ty  and 
by im p lic a tio n , id e a t io n a l  f lu en c y . The most in te r e s t in g
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claim  made fo r  th e  EAT i s  th a t  i t  depends fo r  i t s  
su c ce ss fu l com pletion!^the c o r re c t  deployment o f 
a t te n t io n .  This ta k e s  us away from th e  sim ple study  
o f p ro d u c ts  to  a more fundam ental view o f th e  c re a t iv e  
p ro c e s s . U n fo rtu n a te ly , in  th e  type o f re se a rc h  done 
on t h i s  a sp ec t the  a t te n t io n a l  mechanism seems to  he 
on ly  an in te rv e n in g  v a r ia b le  posed between what would 
have to  be a sea rch  mechanism and th e  o u tp u t, c o r re c t  
answer.
Haltzman, B e llo n i and F ish b e in  (1964) prompted t h e i r  
su b je c ts  w ith  a dominant a s s o c ia te  o f  th e  s o lu t io n  word 
and found th a t  b e s t perform ance was ob ta ined  when th e  
a s s o c ia te  d ire c te d  th e  su b je c t to  th e  c o r re c t  c o g n itiv e  
domain. Mendelsohn and Griswold (1964) showed th a t  h igh  
RAT sc o re rs  exceeded low sc o re rs  in  th e  number o f  anagrams 
solved when th e se  words had p rev io u s iÿ fp re se n te d  as a 
fo c a l l i s t  ( to  be a tten d ed  to )  and a lso  when p resen ted  
as a p e r ip h e ra l  l i s t  ( to  be ig n o red ).
Wliat th e se  and o th e r  s tu d ie s  i l l u s t r a t e  i s  th a t  th e re  
may be a  more fundam ental c o n c e p tu a lis a tio n  o f th e  c re a tiv e  
p ro cess  a v a ila b le ;  in  t h i s  case they  t a lk  about a t te n t io n  
b u t i t  looks r a th e r  more l ik e  th e  e x te n t o f sea rch  fo r  
c re a t iv e  resp o n ses (perhaps l ik e  th e  wide c a té g o r is e ra  
th a t  C ropley, 1966, t a lk s  about -  th e  a b i l i t y  to  be aware 
o f  a l l  th e  im p lic a tio n s  o f  th e  ta s k  e lem en ts). T his i s  
seen in  th e  re se a rc h  o f  W allach and Kogan (1965) where 
th ey  found th a t  th o se  h igh  on t h e i r  a s s o c ia tiv e  meas^Jires 
o f  c r e a t iv i t y  had b ro ad er c a te g o r is in g  te n d en c ie s , measured 
on a ca teg o ry  w id th  measure adapted from P e ttig rew  (1956)*
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At t h i s  s tag e  i t  i s  p o s s ib le  to  draw to g e th e r  th e  l in e s  
o f th e se  r e s u l t s  to  g ive  a p ic tu re  o f where t h i s  a sp ec t o f  
re se a rc h  has le d . In  some re s p e c ts  i t  can be seen as a 
c i r c le  from th e  o r ig in a l  n a tu re  o f  th e  c re a tiv e  p ro cess  as 
s e t  out by W allas (1926) th rough  th e  t r i a l s  o f  th e  m ental 
t e s t  movement, where th e  m easures o f  c r e a t iv i t y  were 
d isc u sse d , and f i n a l l y ,  were c l a r i f i e d  in  form and sco rin g  
as m easures on a dim ension o f  im portance which has no t been 
taken  in to  account in  conven tiona l m easures o f  perform ance, 
and th en  back to  th e  beg inn ings o f  th e  awareness o f  th e  need 
fo r  an experim ental exam ination o f  th e  p ro cesses  underly in g  
n o t on ly  th e  g en e ra l d iv e rg e n t th in k in g , bu t a lso  th e  
re c e n tly  d iscovered  a sp ec ts  known as  id e a tio n a l  flu en cy  
and o r ig in a l i ty .  The move tow ards a more fundam ental study  
o f  th e se  p ro cesses  i s  o f  extreme im portance to  th e  
experim enta l p sy c h o lo g is t f o r  he can now attem p t to  r e l a t e  
t h i s  problem to  th e  advances made in  re c e n t y e a rs  i n  the  
a p p lic a tio n  o f in fo rm atio n  p ro cess in g  id e a s .
Before moving on from th e  t r a d i t io n a l  s tudy  o f  c r e a t iv i t y ,  
i t  i s  n ecessa ry  to  p o in t ou t th a t  t h i s  review  has no t covered 
a l l  th e  s tra n d s  o f  th e  argument and has n eg lec ted  n o ta b ly , 
th e  work done more r e c e n t ly  on th e  P ersons a s p e c t. The main 
reaso n  fo r  t h i s  n e g le c t i s  th a t  th e  f in d in g s  have been on 
th e  whole con fusing , and on o ccas io n s , c o n tra d ic to ry . There 
have been two ty p es o f  approach;
1. th e  re s e a rc h e r  ob ta ined  r a t in g s  o f  em inent men, from 
o th e r  people in  th e  f i e l d ,  and th e n  examined t h e i r  
p e r s o n a l i ty ,  ( C a t te l l  and D revdahl, 1955* Hackinnon 1962)
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2. th e  re se a rc h e r  looked a t  th e  p e r s o n a li ty  d if fe re n c e s  
ob ta ined  by d iv id in g  a p o p u la tio n  on th e  b a s is  o f 
t h e i r  perform ance on m easures o f  c r e a t iv i t y  (G e tze ls  
and Jackson , 1962, W allach and Kogan, 1965)*
What has been confusing  i s  th a t  no c le a r  p r o f i l e  has 
been forthcom ing. Myden (1959) has found, u sing  th e  
Rorschach, TAT and o th e r  p ro je c t iv e  techn iques
" . . .  they  a re  in n e r  d ire c te d  and n o t e a s i ly  swayed 
by o u ts id e  r e a c t io n s  and o p in io n s .# , they  a re  
s e n s i t iv e  to  every  nuance o r r e a c t io n  as i t  may 
p e r ta in  to  th e m .. . ."
Mackinnon (1962) f in d s  th a t  c re a t iv e  in d iv id u a ls  a re  
" . . .  v e rb a lly  s k i l l f u l ,  in te r e s te d  in  communicating 
w ith  o th e rs ,  and a c c u ra te  in  so doing; in t e l l e c tu a l ly  
cu rio u s  and r e l a t i v e ly  d is in te r e s te d  in  p o lic in g  th e i r  
own im p u lse s .. . . "
G u ilfo rd  (1963) says
"There i s  some evidence th a t  c r e a t iv e  people a re  more 
autonomous th an  o th e rs ,  more s e l f - s u f f i c i e n t ,  more 
independent in  ju d g e m e n t....  more s e l f - c o n t ro l le d  
and p o s s ib ly  more em otiona lly  s e n s i t iv e  and more 
in t r o v e r te d ."
I t  looks very  much as i f  Myden sees  th e  c re a t iv e  in d iv id u a l 
as  in tro v e r te d ,  Mackinnon sees him as  ex tro v e rte d  and 
G u ilfo rd  sees  him as in tro v e r te d  again.' I  th in k  t h i s  i s  
th e  j u s t i f i e d  b a s is  o f  d i s s a t i s f a c t i o n  w ith  th e  r e s u l t s  
produced by t h i s  approach. Perhaps c re a t iv e  people d i f f e r  
f o r  every d i f f e r e n t  f i e ld  in  which th ey  a re  c r e a t iv e .
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To summarise t h i s  s e c t io n , i t  can he seen th a t  
c r e a t iv i t y  can he m ean ingfu lly  d iscu ssed  i f  we l im i t  
c laim s to  something c a lle d  id e a t io n a l  flu en cy  p lu s  
some o r ig in a l i ty .  The em phasis must now he tow ards 
an a n a ly s is  o f  th e  a c tu a l  p ro ce sse s  which underp in  
th e  type o f item s c re a te d , th e  method o f g en e ra tio n  
and p o s s ib ly  those  u n d erly in g  th e  method o f  s to r in g  
th e  elem ents which now form th e  c re a t iv e  p ro d u c t.
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The p ro g re ss  in  th e  study  o f  Memory
I t  i s  now a p p ro p ria te  to  look a t  th e  advances made 
in  th e  f i e l d  o f Memory r e s e a rc h , in  th e  hope th a t  i t  
w i l l  g ive  some in d ic a t io n  o f th e  p ro c e sse s  which 
c o n tr ib u te  to  th e  s to rag e  o f  item s and th e i r  f i n a l  
g en e ra tio n  as c re a t iv e  re sp o n se s . The id ea  u n d erly in g  
a look a t  c r e a t iv i t y  in  t h i s  way comes from th e  
d e f in i t io n s  used by re se a rc h e rs  in  th e  c r e a t iv i t y  f i e ld  
(such  as K o e s tle r , 1964, when he c a l l s  i t  B iso c ia tio n  -  
see ing  an item  from one co n tex t as  im portan t in  ano ther 
com pletely  novel co n tex t)  in  th e  sense th a t  th e  emphasis 
i s  on th e  use o f m a te r ia l  a lre a d y  e x is t in g  in  th e  
c re a t iv e  p e rso n ’s mind. T herefore th e  approach being  
tak en  i s  th a t  th e  c r e a t iv e  in d iv id u a l i s  someone who i s  
capable o f  ta k in g  item s from h is  memory s to rag e  system 
and app ly ing  them in  a  manner and in  s i tu a t io n s ,  where 
th e  c o n tr ib u tio n  o f  t h i s  a p p l ic a t io n  i s  novel and h e lp fu l 
to  th e  ta s k  in  hand. The re le v a n t q u es tio n s  th en  a re  
w hether th e  c re a tiv e  p erso n  somehow s to r e s  unusual 
com binations o f item s in  th e  f i r s t  p la c e , o r  w hether h is  
a b i l i t y  i s  to  g a in  access  to  uncommon item s in  h is  memory 
o r w hether h is  a b i l i t y  to  ev a lu a te  th e  im portance o r 
re lev an ce  o f th e  item s which can be ob ta ined  from memory, 
i s  somehow more developed th an  o th e r  in d iv id u a ls '.
The p a r t i c u la r  s tim u lu s f o r  t h i s  re se a rc h  d e r iv e s  
from s tu d ie s  such as th a t  o f  Be Groot (1965) in  which he 
examined th e  a t t r i b u t e s  which went to  make a chess m aster 
d i f f e r e n t  from an experienced chess p la y e r . One o f  h is
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most in te r e s t in g  f in d in g s  concerned a  t e s t  o f  memory when 
he p resen ted  su b je c ts  o f  th e  "m aster" c la s s  and su b je c ts  
o f th e  experienced c l a s s ,  w ith  p o s i t io n s  from a c tu a l  chess 
m atches f o r  vary ing  in te r v a l s  o f  tim e from 2 to  15 seconds, 
and th en  a f t e r  allow ing  30 seconds fo r  o rg a n is a tio n , he 
asked fo r  r e c a l l  o f  th e  ex ac t p o s i t io n s  o f  a l l  th e  p ie c e s  
p rev io u s ly  shown. The r e c a l l  o f  th e  m asters  was markedly 
su p e rio r  to  th a t  o f  th e  experienced p la y e r s , b u t a lso  t h e i r  
method o f  r e c a l l  was d if fe re n t*  They seemed to  have a more 
dynamic grasp  o f th e  s i tu a t io n  and could r e l a t e  i t  to  t h e i r  
experience more e a s i ly  th an  th e  experienced p la y e rs  -  
w hether t h i s  was due to  t h e i r  i n i t i a l  p e rc e p tio n  o f  th e  
stim u lus o r  t h e i r  l a t e r  o rg a n is a tio n , in  r e c a l l ,  o f  i t ,  
i s  no t c le a r .  They tended to  make g en e ra l o b se rv a tio n s  
o f  th e  ru n  o f  p la y  which th en  allowed them to  d ea l w ith  
sm a lle r s e c tio n s  o f  th e  s i tu a t io n  -  r a th e r  in  th e  way o f 
h ig h e r-o rd e r  memory u n i ts .
T his ten d s  to  t i e  in  w ith  th e  b io g ra p h ic a l s tu d ie s  
where i t  i s  common to  f in d  th a t  th e  c re a t iv e  p e rso n ’s 
account in v o lv es grouping h is  p e rc e p tio n  in  a p a r t i c u la r  
unusual way, which involved a more dynamic use o f  th e  cues 
in  th e  ta s k  s i tu a t io n  and o f th e  id e a s  being  produced from 
h is  memory.
I t  i s  th e re fo re  im portan t to  examine th e  r e s u l t s  o f  
re se a rc h  in  th e  p ro cesse s  involved  g e n e ra lly  in  memory, in  
o rd e r to  p rov ide  a co n tex t f o r  t h i s  th e o r e t ic a l  approach.
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S tu d ies  o f Memory P ro cesses
One o f th e  g r e a te s t  d i f f i c u l t i e s  in  a review  o f t h i s  
n a tu re  i s  th a t  re se a rc h  in  t h i s  f i e l d  has become so popu lar 
th a t  th e re  has been a  p r o l i f e r a t io n  o f  f in d in g s  based on 
a la rg e  number o f  m ethodolog ical approaches, and th e  
advances made in  t h i s  a re a  a re  clouded by th e  very  
d iv e r s i ty  o f  th e  th e o ry . In e v ita b ly  th e n  a v en tu re  o f  
t h i s  k ind must stop  sh o r t o f  a com plete c h a rtin g  o f th e  
development o f re se a rc h  on memory and co n cen tra te  on th e  
a sp ec ts  o f  d i r e c t  re lev an ce  to  th e  u ndertak ing  h e re .
This means d ea lin g  w ith  th e  Memory Base (more o r  le s s  
very  long term  memory, re p re se n tin g  th e  item s which th e  
in d iv id u a l has known fo r  a good d ea l o f  tim e, r e f le c t in g  
h is  experiences and s k i l l s  which he b r in g s  to  any ta s k  
s i t u a t io n ) ,  and th e  a sp e c ts  o f  S torage and R e tr ie v a l  which 
a re  then  lo g ic a l ly  o f  such im portance.
Three main th e o r e t ic a l  approaches w i l l  be d e a l t  w ith : 
Learning th e o r ie s .  A sso c ia tio n  Networks and In fo rm ation  
P ro cessin g  -  th e  f i r s t  two d e riv e  from th e  same P sycho log ica l 
background and complement one an o th e r , w hile  th e  th i r d  
re p re s e n ts  th e  approach adopted by th e  g re a t m a jo r ity  o f  
th e  re se a rc h  w orkers in  th e  f i e l d .
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LEARNING THEORIES
H is to r ic a l ly ,  th e  ro o ts  o f  re se a rc h  on v e rb a l 
le a rn in g  and memory a re  to  be found in  A ssociationism #
The f i r s t  experim ents by Ebbinghaus on ro te  le a rn in g  
emphasised th e  a c q u is i t io n  and r e te n t io n  o f  s e r i a l  
a s s o c ia tio n s . With th e  development o f behaviourism , 
th e  study  o f  v e rb a l le a rn in g  became id e n t i f ie d  w ith  
th e  study  o f  s tim u lu s-re sp o n se  a sso c ia tio n ism . What 
t h i s  approach gave to  t h i s  s tudy  was a methodology o f 
la b o ra to ry  exp erim en ta tio n  and a  d e s c r ip t iv e  framework 
fo r  th e  phenomena o f  le a rn in g  and r e te n t io n  and fo r  
th e  s u b je c t ’s perform ance th e re in .  Some measure o f  
th e  im portance o f t h i s  approach, which has p e r s is te d  
to  th e  p re se n t-d a y , can be gained from review s such as 
McGeoch and Iriiûn  (1952).
One model which i l l u s t r a t e s  t h i s  approach a l b e i t  in  
a more extreme form th a n  i t  i s  u s u a lly  encountered today , 
i s  th e  work o f  R o sen b la tt (1953) and h is  P ercep tro n  model. 
As th e  name su g g ests  i t  i s  a  model o f  p e rc e p tio n  b u t in  
term s o f  memory s to rag e  i t s  p r in c ip le s  a re  eq u a lly  
a p p lic a b le  to  v e rb a l m a te r ia l .  What th e  model assumes 
i s  th a t  p a t te r n s  o r r e p re s e n ta tio n s  o f  th e  s tim u lu s  do 
n o t e x i s t  p e r  se i n  th e  nervous system . The a c t iv i t y  
in te rv e n in g  between th e  p re s e n ta t io n  o f  a  p a t te r n  and th e  
response to  th e  p a t te r n  i s  seen as a  tra n s fe re n c e  o f  
in fo rm atio n  from th e  sensory  to  th e  ap p ro p ria te  motor 
system , th rough  pathways s e le c te d  by re in fo rcem en t.
♦McGeoch, J.A . and I r io n  A.L. The Psychology of 
Human L earn ing , New York, Longmans, 1952.
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Thus accord ing  to  th e  t r a d i t i o n a l  le a rn in g  th eo ry  approach, 
memory i s  th e  ev o ca tio n  o f a  c o r re c t  resp o n se , by th e  
a p p ro p ria te  tra n s fe re n c e  o f  energy from sensory  to  motor 
components o f th e  nervous system . Though t h i s  o u tl in e  
i s  extreme in  some resp ec ts ,w h en  th e  in te rv e n in g  a c t iv i t y  
i s  g iven some concep tual su b stan ce , i t  can be an extrem ely 
im portan t th eo ry  o f memory (P rib ram , 1971 to  be d iscussed  
l a t e r ) .
Looking f u r th e r  in to  th e  p r in c ip le s  o f th e  P ercep tro n , 
i t s  r e l a t io n  to  A s s o c ia tio n is t  t r a d i t i o n  becomes c le a r .
The development o f  such a memory system i s  founded on 
c e r ta in  b a s ic  axioms ( p .388-9)#
1. " . . .  a t  b i r t h  th e  c o n s tru c tio n  o f  th e  most im portan t
netw orks i s  la rg e ly  random, su b je c t to  a  minimum o f 
g e n e tic  c o n s t r a in ts ."
2. " . . .  a f t e r  a  p e rio d  o f n e u ra l a c t i v i t y  th e  p ro b a b il i ty
th a t  a stim u lus ap p lied  to  one s e t  o f  c e l l s  w i l l  
cause a response in  an o th er s e t  i s  l i k e ly  to  change.. .  "
3. "Through exposure to  a la rg e  sample o f  s t im u li  th o se
which a re  most ’s im i la r * . . .  w i l l  tend  to  form pathways 
to  th e  same s e t  o f  responding c e l l s .  Those which a re  
’d i s s im i la r ’ w i l l . . .  develop connexions to  d i f f e r e n t  
s e ts  o f c e l l s " .
4 . "The a p p l ic a t io n  o f  p o s i t iv e  an d /o r n eg a tiv e  r e in fo rc e ­
m e n t.. .  may f a c i l i t a t e  o r  h in d e r w hatever fo rm ation  
o f  connexions i s  c u r re n tly  in  p ro g re ss" .
5. To allow  fo r  s tim u lu s equ ivalence e .g .  in  re c o g n itio n  
o f d i f f e r e n t  forms o f h an d w ritin g , he adds
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" . . .  s i m i l a r i t y . . .  i s  rep re se n ted  by a tendency o f 
s t im u li  to  a c t iv a te  th e  same s e t  o f  c e l l s . "
T herefore i t  i s  n o t a n ecessa ry  a t t r i b u t e  o f  th e  
p h y s ic a l form o f  th e  s tim u lu s . A stim u lus such as 
’q* i s  r e la te d  more to  *Q* th an  to  ’g*.
The model ex p la in s  th e  development o f a memory system 
in  o p e ra tio n a l term s fo r  each in d iv id u a l ,  in  th a t  from 
random beg inn ings th e  r e l a t i o n  o f  item s in  memory i s  s e t  
up by th e i r  p a t te r n  o f  usage. In  many ways t h i s  i s  
su p p o rtiv e  o f T u lv in g ’s (1964) p ro p o sa ls  o f  S u b jec tiv e  
O rg an isa tio n , to  account f o r  th e  S u b je c t’s o rd e r o f  r e c a l l .
On th e  access  s id e  th e  model i s  weak, and le s s  h e lp fu l in  
a search  f o r  an ex p lan a tio n  o f th e  g e n e ra tio n  o f  id e a s , 
s in ce  i t  ten d s to  suggest th a t  in  o rd e r to  o u tp u t a 
p a r t i c u la r  item  we must have a v a ila b le  th e  c o r re c t  h a l f  
o f th e  s tim u lu s-resp o n se  r e l a t io n .  T his seems to  go 
com pletely  a g a in s t th e  n o tio n  o f b is o c ia t io n .  In  summary, 
what t h i s  model c o n tr ib u te s  i s  th e  n o tio n  th a t  memory i s  
o rgan ised  in  term s o f  th e  r e la t io n s  which have been 
fu n c tio n a lly  im portan t in  th e  experience o f  th e  in d iv id u a l 
and a lso  an in d ic a t io n  th a t  i t  may n o t be n ecessa ry  to  
th in k  in  co n cre te  term s when we co n s id e r what e x a c tly  a 
memory c o n s is ts  o f .
The more conven tiona l use o f  le a rn in g  th e o ry  p r in c ip le s  
in  t h i s  f i e ld  can be d e tec ted  in  th e  work o f McGeoch, Postman 
and Underwood, though th e  work o f  Underwood i s  more d i r e c t ly  
r e la te d  to  th e  purpose h e re . The emphasis here has been to
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f in d  which v a r ia b le s  in f lu e n c e  r e te n t io n  and account fo r  
th e  phenomena o f o rg a n is a tio n  found in  r e c a l l .  One o f 
th e  v a r ia b le s  th a t  has a t t r a c te d  a g re a t  dea l o f a t te n t io n  
i s  m eaningfu lness, th e  e x te n t to  which th e  su b je c t f in d s  
th e  s tim u lu s "m eaningful".
Glaze (1928) c o lle c te d  norms fo r  th e  a s s o c ia t io n  value 
o f a la rg e  number o f  nonsense s y l l a b le s ,  d e f in in g  
m eaningfulness (M) as th e  e x te n t to  which s u b je c ts  could 
produce an a s s o c ia tio n  to  th e  s y l la b le  i n  a  f ix e d  in te rv a l  
o f  tim e. Noble (1952) in troduced  a s l i g h t ly  d i f f e r e n t  
method o f e s tim a tin g  M -  th e  p ro d u c tio n  method -  whereby 
s u b je c ts  had to  produce as many a s s o c ia tio n s  to  th e  stim u lus 
word as p o s s ib le  in  60 s e c s . , th e  number produced in d ic a t in g  
i t s  M -value. H is s t im u li  were words drawn from h igh  and 
low fre q u en c ie s  in  th e  Thorndike-Lorge word count (1944) 
and a lso  panalogs ( l ik e  ta ro p , gokem e t c . ) .  O ther methods 
have been used , n o tab ly  by H ull (1933) and N oble, S tockw ell 
and P ry e r (1957)i b u t in  a l l  cases  th e  c o r r e la t io n s  among 
th e  v a lu es  ob ta ined  i s  h igh  (Noble e t  a l . ,  1957)# A s,an 
experim enta l v a r ia b le  th e  f in d in g s  have been v ery  c le a r  c u t: 
ease o f le a rn in g  and r e c a l l  seems to  be a d i r e c t  fu n c tio n  o f 
M (McGeoch, 1930, Dowling and Braun, 1957» fo r  s e r i a l  
le a rn in g . Noble and McNeely, 1957» f o r  p a ire d  a s s o c ia te s ) .
Underwood and Schulz (i960) however, suggest th a t  th e re  
i s  a more fundam ental v a r ia b le  a t  work h e re , namely word 
frequency . Evidence su p p o rtin g  word frequency  as a v a r ia b le  
a f f e c t in g  le a rn in g  and r e c a l l ,  i s  provided by H all (1954), 
B ousfie ld  and Cohen (1955) and B o u sfie ld , Cohen and Vhitm arsh 
(1958). A ll th e se  s tu d ie s  show r e c a l l  as  a fu n c tio n  o f
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Thorndike-Lorge word frequency , w ith  h igh  fre q u en c ie s  
being  s ig n i f ic a n t ly  b e t t e r  r e c a l le d .  C o rre la tio n s  o f  
word frequency  and M show a c le a r  r e la t io n s h ip  o f  h igh  
frequency  -  h igh  M . . .  (Underwood, 1959» Cofer and 
S h ev itz , 1952) .  Thus th e re  i s  s tro n g  support th a t  word 
frequency , o r frequency  o f  experience o f  th e  su b je c t i s  
th e  fundam ental v a r ia b le  r e l a t in g  th e  d i f f e r e n t  n o tio n s  
o f M, and t h e i r  e f f e c t  on le a rn in g .
These c o n s id e ra tio n s  led  Underwood and Schulz to  
propose th e  Spew h y p o th esis :
" th e  o rd e r o f  a v a i l a b i l i t y  o f  v e rb a l u n i ts  i s  d i r e c t ly  
r e la te d  to  th e  frequency  w ith  which th e  u n i t s  have 
been experienced", ( p .86)
Bata su p p o rtin g  t h i s  n o tio n  i s  provided by Johnson (1956) 
and Howes (1957)* Both examined th e  r e la t io n s h ip  between 
th e  p o s i t io n  o f a word in  th e  K ent-Eosanoff response l i s t s  
o f  a s s o c ia t io n  and i t s  Thorndike-Lorge frequency . Both 
had s im ila r  f in d in g s  and Howes e s tim a te s  th e  c o r r e la t io n  
as . 94 . B ousfie ld  and B arc lay  (1950) in  a  study  where 
su b je c ts  had to  name as  many members o f  a c la s s  as  p o s s ib le  
e .g . b i r d s ,  show th a t  th e  a c tu a l  o rd e r o f  em ission  and 
frequency  a re  h ig h ly  r e la te d .
This %ew h y p o th esis  seems to  exp ress th e  same type 
o f  f in d in g s  as Mednick (1962) has ob ta ined  w ith  c re a t iv e  
a s s o c ia t io n s ,  in  th a t  th e  more unusual resp o n ses  tended to  
be produced tow ards th e  end o f th e  s u b je c t 's  response  l i s t .  
Perhaps th e  frequency o f experience determ ines th e  
a c c e s s ib i l i t y  o f  th e  resp o n se .
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Underwood and Schulz go on to  develop th e  h y p o th esis  
in  r e la t io n  to  a  two s ta g e  model o f  v e rb a l le a rn in g , th e se  
being  response le a rn in g  and a s s o c ia t io n . The assijunption 
th a t  a l l  le a rn in g  can be exp lained  w ith  th e se  two s ta g e s  
r a i s e s  a la rg e  number o f  complex q u es tio n s , which would 
tak e  t h i s  review  f a r  from i t s  theme. At p re s e n t ,  i t  i s  
more re le v a n t to  examine f u r th e r  f in d in g s  o f  th e  le a rn in g  
approach which r e l a t e  to  th e  o rg a n is a tio n  and r e t r i e v a l  
o f item s in  memory.
Much o f th e  o th e r  work done in  t h i s  v e in , ten d s on ly  
to  add to  th e  dem onstra tion  o f th e  e f f e c t s  on memory o f 
p re -ex p eriraen ta l h a b i ts  -  a s s o c ia t iv e ,  l i n g u i s t i c  and 
conceptual -  which th e  su b je c t u se s . The use o f  f re e  
r e c a l l  le a rn in g  a llow s th e  experim enter to  s tudy  th e se  
h a b i ts  and a lso  to  n o te  th e  t 5q>es o f  o rg a n isa tio n  employed 
in  r e t r i e v a l .  Deese ( 1959) r e p o r ts  a study  o f  in te r - i te m  
a s s o c ia t iv e  s tre n g th  -  " . . .  th e  average r e l a t iv e  frequency 
w ith  which a l l  item s in  a l i s t  tend to  e l i c i t  a l l  o th e r  
item s in  th e  same l i s t  as f r e e  a s s o c ia te s ."  ( p .305) .
Having c o n tro lle d  f o r  word frequency , he f in d s  th a t  th e re  
i s  a  p o s i t iv e  h igh  c o r r e la t io n  ( . 88 ) between in te r - i te m  
a s s o c ia t iv e  s tre n g th  and th e  number o f  words r e c a l le d  p e r 
l i s t ,  and a n eg a tiv e  c o r r e la t io n  ( - . 48) between in te r - i te m  
a s s o c ia t iv e  s tre n g th  and number o f e x t r a - l i s t  in t ru s io n s  
in  r e c a l l .  Though i t  may be argued th a t  th e  common 
a s s o c ia te s  a c t  as a mnemonic and th e re fo re  in c re a se  r e c a l l ,  
r a th e r  th an  th e  more m y s tic a l a s s o c ia t iv e  s t r e n g th , th e  
dem onstra tion  o f  th e  su b je c tiv e  o rg a n isa tio n  rem ains 
im p o rtan t.
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A number o f s tu d ie s  have i l l u s t r a t e d  th e  phenomena 
o f c lu s te r in g  in  r e c a l l  ( th e se  a re  reviewed a t  le n g th  
in  C ofer, 196? and Postman, 1964). B r ie f ly ,  th e  approach 
ha.s been to  p re se n t th e  su b je c t w ith  a l i s t  o f words 
belonging  to  v a rio u s  c u l tu r a l ly  defined  c a te g o r ie s , 
p laced  randomly throughout th e  l i s t ,  and ask f o r  f r e e  
r e c a l l .  T y p ica lly  what i s  found i s  th a t  th e  su b je c t 
groups h is  responses along th e  l in e s  o f  th e  c a te g o r ie s  
r a th e r  th an  on in p u t o rd e r in g . The degree o f  c lu s te r in g  
i s  th e  e x te n t to  which th e  amount o f  c a te g o r ic a l  groupings 
exceeds th e  le v e l  to  be expected by chance. B o u sfie ld ,
Cohen and Whitmarsh (1958) show th a t  th e  g re a te r  th e  
a s s o c ia t io n a l  va lue  o f th e  words to  th e  ca teg o ry , th e  
g r e a te r  w i l l  be th e  degree o f  c lu s te r in g .  Again t h i s  can 
be in te rp r e te d  in  a d i f f e r e n t  way (h ig h e r-o rd e r  memory 
u n i t s ,  M il le r  1956) and i t  beg ins to  p o in t to  th e  l im i t s  
o f  L earning th eo ry  approaches to  memory.
In  g e n e ra l, t h i s  type  o f approach has most to  c o n tr ib u te  
when expressed  as in te r f e re n c e  th eo ry  (McGeoch 1932), in  
o rd e r to  s tudy  fo rg e t t in g .  Based on th e  f in d in g  th a t  th e  
le a rn in g  o f la b o ra to ry  m a te r ia ls  ten d s  to  in t e r f e r e  w ith  
memory fo r  o th e r  la b o ra to ry  m a te r ia l  th a t  was le a rn ed  b efo re  
and a f t e r  i t ,  i t  has b u i l t  on th e  easy  in te r p r e ta t io n  o f 
th e  a s s o c ia t iv e  framework* However t h i s  has le d  to  th e  
g re a t  w eaknesses in  t h e i r  view o f th e  r e t r i e v a l  p ro cess  and 
th e re  i s  no ex p lan a tio n  o f in te r f e r e n c e ,  deduction  and 
re c o n s tru c tio n  in  th e  a c ts  o f  remembering. What can be 
gained from th e  approach as has been p o in ted  ou t above.
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i s  an ex p la n a tio n  o f  th e  development o f  a memory system 
and th e  mechanisms whereby, g iven  an open-ended ta s k ,  
item s a re  produced from s to ra g e , in  p a r t i c u la r  o rd e rs  
( th e  Spew h y p o th e s is ) .
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ASSOCIATION NETWORKS
Though th e  id ea  o f  having some form o f a s s o c ia tiv e  
network as a c e n tra l, u n i t  i n  memory has been proposed, 
i t  i s  on ly  w ith  th e  development o f  la rg e  sc a le  s to r in g  
f a c i l i t i e s ,  o ffe red  by com puters, th a t  th e  f u l l  
im p lic a tio n s  o f such a system have been a p p re c ia te d .
The b a s ic  stim u lus to  t h i s  development was th e  appearance 
o f  LISP as a l i s t - p r o c e s s in g  computer language, in  th e  
e a r ly  I9 6 0 ’s . What was so u s e fu l about LISP, was th a t  
i t s  b a s ic  s t ru c tu re  was an ordered  p a i r  whereby two 
memory lo c a tio n s  may be con jo ined . A lso, stan d ard  to  
LISP i s  th e  p ro p e rty  l i s t  which r e l a t e s  elem ents by 
means o f p a r t i c u la r  r e la t io n s .  Thus fundam ental to  th e  
language a re  two s t r u c tu re s  which a re  ex trem ely  s im ila r  
to  un labeled  a s s o c ia tio n s  (o rdered  p a i r s )  and la b e le d  
a s s o c ia tio n s  (p ro p e rty  l i s t s )  -  la b e le d  a s s o c ia tio n s  
c a rry  th e  r e la t io n  o f  th e  two elem ents e .g  a c to r  to  
o b je c t ,  o r  a c to r  to  lo c a tio n  e tc .  T his type o f  system  
i s  used in  a very  la rg e  number o f  computer m odels.
However, i t  i s  only  f a i r  to  p o in t o u t as  Bower (1972-) does: 
" ...w h e n  a  co g n itiv e  s im u la to r d ec id es  to  use  a 
network o f  a s s o c ia t io n s  as h is  d a ta  b ase , th e  
c o n s id e ra tio n s  th a t  a re  m o tiv a tin g  him may be 
very  d i f f e r e n t  from th e  t r a d i t i o n a l  p sy ch o lo g ica l 
concerns. That i s ,  c o g n itiv e  s im u la to rs  o f te n  a re  
no t try in g  to  cap tu re  th e  a s s o c ia t iv e  t r a in s  o f  
th o u g h t, o r o th e r  more o r l e s s  immediate d a ta . 
R ather they  a re  u sin g  an a s s o c ia t iv e  network because 
such re p re s e n ta tio n s  a re  considered  in  computer
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sc ien ce  to  be d e s ira b le  fo r  c o n s tru c tin g  la rg e  
g en e ra l purpose d a ta  b a s e s ."
Be t h i s  as  i t  may, th e  f a c t  th a t  we can sp e c ify  such 
a s s o c ia t iv e  system s allow s an e s tim a tio n  o f th e  
f e a s i b i l i t y  o f some o f th e  id e a s  expressed  in  th e  
p rev io u s s e c tio n . One such model i s  th a t  o f  K iss (1969)#
Though i t  i s  obvious from h is  l a t e r  c o n tr ib u tio n s  
(K iss , 1972) th a t  he w ishes to  f i t  h is  model in to  th e  
contem porary framework o f encoding system s and f e a tu re  
a n a ly se rs , th e  i n i t i a l  s ta tem en t and t e s t s  o f th e  
a s s o c ia tiv e  s to re  a re  o f  in t e r e s t  h e re .
As a p re fa ce  to  t h i s  model, i t  must be p o in ted  out 
th a t  K iss b ases  many o f  h is  arguments in  th e  realm  o f 
p h y s io lo g ic a l f a c t .  D esp ite  th e  claim s o f  some psycho­
lo g i s t s  th a t  re se a rc h  and th eo ry  can e x is t  on a  
p sy ch o lo g ica l le v e l  w ithou t reco u rse  to  p h y sio lo g y , he 
f e e l s  th e re  i s  no v i r tu e  in  t h i s  approach. Indeed th e  
n a tu re  o f  th e  p h y s io lo g ic a l mechanisms can ev a lu a te  th e  
c o n tr ib u tio n  o f  v a r io u s  m odels. Though t h i s  i s  a  ten d er 
to p ic  in  t h i s  a re a  o f  psychology, where much o f  in fo rm atio n  
p ro cess in g  th eo ry  e x i s t s  alm ost d e s p ite  p h y sio lo g y , i t  
seems q u ite  p o s s ib le  th a t  th e  c lo sen ess  o f th e  "p h y sio lo g ica l 
f i t "  o f  a model o f  th e  d a ta  b a se , may in  th e  end decide 
which i s  to  be accepted  as " c o rre c t"  f o r  sc ie n c e .
C o llin s  and Q u ill ia n  (1972) h ig h lig h t  th e  danger:
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"Computers* i n t e r e s t  in  psychology stems from th e i r  
d e s ire  to  copy th e  way people th in k . They analyze 
peop le  in  te rn s  o f th e  way th ey  them selves, a t  
p re s e n t ,  work! th a t  i s ,  in  term s o f s t r a t e g ie s ,  
ro u tin e s  and su b ro u tin e s , p o in te r s ,  l i s t s  e tc .
In  th e se  te rm s, th ey  f e e l  th ey  can im ita te  any 
kind o f p ro cess  from a chem ical r e a c t io n  to  a 
c o n fro n ta tio n  between ego and id .  I t  i s  n o t so 
im portan t to  them w hether t h i s  i s  th e  b e s t  way to  
t r y  to  d e sc rib e  how d i f f e r e n t  p ro cesses  work, 
because i t  i s  th e  on ly  k ind  o f  d e s c r ip t io n  th a t  
i s  o f  use to  them" ( p .310) .
A warning indeed.
Kiss* in fo rm atio n  r e t r i e v a l  system i s  governed by 
s to c h a s t ic  p ro c e sse s , which i s  i n tu i t i v e ly  accep tab le  
s in ce  th e re  a re  tim es when words cannot be r e tr ie v e d  
though th ey  a re  f a m il ia r  to  th e  s u b je c t. H is i n t e r e s t  
i s  in  words and th e  s to re  co n ta in s  re p re s e n ta t io n s  o f  
th e  words. The exac t n a tu re  o f  t h i s  r e p re s e n ta t io n  i s  
no t s p e c if ie d , though i t  i s  n o t l ik e  a computer ad d ress .
"Human memory i s  organized  on th e  b a s is  o f  i t s  
co n ten ts  r a th e r  th an  on th e  b a s is  o f  th e  lo c a tio n  
o f  th e  co n ten ts"  K iss , 1972 ( p .329)*
And, as  i f  to  emphasise th e  l in k  w ith  le a rn in g  approaches
"The problem o f  access in g  and r e t r ie v in g  in fo rm atio n  
i s  b e s t  rep re se n ted  as a  fu n c tio n  which, when app lied  
to  th e  g iven  in fo rm atio n  as an argum ent, y ie ld s  th e  
re q u ire d  in fo rm ation" ( p .329)*
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Each word in  th e  s to re  has a c e r ta in  le v e l  o f a c t i v i t y ,  
which changes over tim e and th e  s t a te  o f th e  word s to re  
i s  s p e c if ie d , a t  any in s ta n c e  in  tim e, hy th e  c u rre n t 
le v e l  o f a c t iv i ty  o f  a l l  th e  words in  i t .  The word s to re  
o p e ra te s  by going from s t a t e  to  s t a t e  ( t r a n s i t io n s )  as 
th e  le v e l  o f a c t iv i ty  o f th e  words changes, due to  c e r ta in  
in f lu e n c e s . These may be (a ) in fo rm atio n  tra n sm itte d  from 
th e  sense organs a f f e c t in g  a rea s  o f  th e  s to r e ,  (b) h ig h er 
le v e l  fu n c tio n in g , presum ably s e l f - i n i t i a t e d  -  th e  thought 
p ro c e sse s , (c )  i n t r i n s i c  in f lu e n c e s  between words in  th e  
s to re .  T his th i r d  in f lu e n c e  i s  p robab ly  th e  most d i f f i c u l t  
to  imagine and determ ine , though i t  i s  th e  s im p les t 
m athem atica lly , and in  f a c t  t h i s  i s  th e  a rea  upon which 
K iss c o n c e n tra te s .
These " fre e "  t r a n s i t io n s  a re  s to c h a s t ic  in  n a tu re , and 
th e re fo re ,  once th e  i n i t i a l  s t a te  o f  th e  system has been 
s p e c if ie d , i t  i s  p o s s ib le  to  determ ine th e  ev o lu tio n  o f  th e  
system th rough  tim e. At any moment in  t h i s  p ro cess  a word 
can e n te r  "co n sc io u sn ess" , accord ing  to  i t s  le v e l  o f  
a c t iv i ty  -  th e  h ig h er th e  a c t iv i ty  le v e l  th e  h ig h e r the  
p ro b a b i l i ty  o f i t s  s e le c t io n .  T his i s  alm ost a th eo ry  o f 
response s tre n g th  where p ro b a b i l i ty  o f  s e le c t io n  i s  a r a t io  
o f  response s treng ths*
These id e a s  have in s ta n t  appeal as th e  b ra in  i s  a 
c o n s ta n tly  a c tiv e  system , and th e re  i s  evidence o f random 
p ro cesse s  in  th e  form of random th re sh o ld  f lu c tu a t io n s ,
. _  ^ _ in te r n a l  n o ise  and
i r r e g u la r  spontaneous a c t i v i t y  (F a t t  and K atz, 1952,
1 C 3 ) . Each word in  th e  s to r e  th en , i s  rep re sen ted
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by a s e t  o f neurons whose behav iour determ ines th e  le v e l 
o f  a c t iv i ty  and whose sy n ap tic  in te ra c t io n s  determ ine th e  
tra n sm itta n c e  o r a s s o c ia t iv e  s tre n g th  o f  p a r t i c u la r  words#
M athem atically* he u ses a v e c to r  Markov p ro c e s s ,
described  by H a rris  (1963) which, i f  th e  assum ption i s
*
made th a t  s t a te  depends on ly  on , g e n e ra te s  an
e x p e c ta tio n  p ro cess which determ ines th e  r e l a t iv e  
p ro p o rtio n s  o f th e  a c t i v i t i e s  o f th e  words a t  th e  asymptote#
In  o rd e r to  ev a lu a te  h is  model in  p sy ch o lo g ica l te rm s, 
K iss tu rn s  to  th e  t r a d i t io n a l  a s s o c ia tiv e  word s t ru c tu re  
as d e ta i le d  by such re se a rc h e rs  as Palermo and Jen k in s
(1964). These norms fo r  la rg e  numbers o f  in d iv id u a l^  
c o n s t i tu te  th e  degree o f concordance in  v e rb a l h a b i ts ,  
and t r a d i t i o n a l ly  fo r  p sy c h o lo g is ts , by im p lic a tio n  th e  
response h ie ra rc h y  o r s t r u c tu re  f o r  th e  in d iv id u a l#
The model conceives o f th e  p ro cess  o f word a s s o c ia tio n  
in  th e  fo llow ing  way: th e  stim u lus word produces a s p e c if ic  
s t a r t in g  s t a t e ,  by i n i t i a t i n g  a c t iv i ty  in  c e r ta in  a re a s  o f  
the  netw ork; th e  system evolves through tim e u n t i l  a d e c is io n  
to  respond i s  made; th e  ou tpu t i s  determ ined by th e  r e l a t iv e  
le v e l  o f a c t iv i ty  o f  th a t  word. He adds:
"Since t h i s  d e c is io n  i s  a s to c h a s t ic  one, v a r i a b i l i t y  
o f behaviour i s  a c h a r a c te r i s t ic  f e a tu re  o f  th e  model, 
in  accord w ith  our experiences w ith  v e rb a l b eh av io u r."
This as Slump t  ion  may be d i f f i c u l t  to  uphold in  c e r ta in  
c ircum stances, e .g . a  word produced a t  th e  beg inn ing  o f 
an a s s o c ia t iv e  l i s t i n g ,  o f  h igh  n a tu ra l  a c t i v i t y ,  does 
n o t tend to  be produced aga in  tow ards th e  end.
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This adds an extrem ely  im portan t s o p h is t ic a t io n  to  th e  
Spew h y p o th e s is , in  th a t  i t  could under a s to c h a s t ic  
system , ex p la in  wïjy su b je c ts  do no t always re p e a t th e  
same o rd e r o f a s s o c ia t io n s . One o f  th e  im portan t 
c o n tr ib u tio n s  o f th e  Spew n o tio n  was th a t  s in ce  i t  
expressed  frequency o f  ex p erien ce , i t  could g ive a 
p ic tu re  o f  th e  c o n s tru c tio n  o f a network o f t h i s  n a tu re .
D esp ite  th e  c le a r  im p lic a tio n s  fo r  in d iv id u a l,  K iss 
d isa p p o in tin g ly  looks a t  group a s s o c ia t iv e  s t r u c tu re .
In  f a c t ,  h is  most re c e n t work (1973) concerns group 
p a t te rn s  o r  th e  a s s o c ia t iv e  th e sa u ru s . His t e s t  o f  th e  
model compared th e  p r o b a b i l i t i e s  o f a s s o c ia tio n  c a lc u la te d  
from th e  model based on th e  value m a trix  ( th e  frequency 
o f  p a r t i c u la r  in te r - a s s o c ia t io n s )  and th e  tra n sm itta n c e s  
ob ta ined  to  th e  le v e l  o f  th re e  a s s o c ia tiv e  l in k s ,  w ith  
th e  word a s s o c ia tio n  norms o f  Palermo and Jen k in s  (1964) 
and R u sse ll and Jenlcins (1954). To o b ta in  th e  v alue  
m a trix , K iss had s u b je c ts  a s s o c ia te  to  th e  h igh  and low 
frequency a s s o c ia te s  o f  4 key words. The com parison o f 
the  m odel's  tra n sm itta n c e s  were th en  w ith  th e  norms* 
r e l a t iv e  frequency o f  a s s o c ia tio n  to  th e  4 key words. 
C o rre la tio n s  a re  h igh  (.578  and .669) and c le a r  support 
i s  g iven  fo r  th e  model, by t h i s  type o f d a ta .
The v alue  o f th e  model has y e t to  be com pletely 
e s tim a ted , and th e  problem o f doing t h i s  l i e s  in  th e  
exam ination o f  the  in d iv id u a l and on ly  seco n d arily  in  
th e  p r e d ic t io n  o f  group norms o f a s s o c ia tio n . The
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r e l a t iv e l y  sim ple v e rs io n  o f th e  %>ew h y p o th e s is , in  
term s o f frequency o f word experience can account fo r  
word a s s o c ia t io n  norms and th e  o rd e r o f  p ro d u c tio n  
(Howes, 1957» r e p o r ts  a c o r r e la t io n  o f  .94)* T herefore 
a more c ru c ia l  t e s t  o f  i t s  concurrence w ith  in d iv id u a l 
behaviour i s  req u ired  fo r  th e  model, to  be com pletely  
accep ted . From th e  p o in t o f  view o f physio logy , th e  
model i s  extrem ely a t t r a c t i v e  and i t  c a l l s  to  mind 
E ste s  S tim ulus Sampling th eo ry  (I960) in  th a t  i t  would 
p rov ide a s im ila r  p r o b a b i l i s t i c  le a rn in g  model as th e  
p a r t i c u la r  re p re s e n ta t iv e  s e ts  o f  elem ents come to  be 
a ttach ed  to  p a r t i c u la r  words. This i s  s im ila r  to  K iss 
in  th e  s t a t e s  o f th e  a s s o c ia tiv e  n e t which become 
re p re s e n ta t iv e  o f a p a r t i c u la r  le a rn in g  s i tu a t io n  and 
response . Recurrence o f th e  s ta te  as in  S .S .T .,  
determ ines th e  resp o n se .
One may no te  in  rounding o f f  th e  look a t  a s s o c ia tio n  
n e tw o rk s ,th a t though few o th e rs  have co n trib u ted  to  th e  
s o p h is t ic a t io n  o f th e  a c tu a l  netw ork, th e re  have been 
in te r e s t in g  su g g estio n s made. A nderson 's s im u la tio n  
model o f  f re e  r e c a l l  FRAN (1972) based on a l l-o r -n o n e  
pathways through th e  network search es along p a r t i c u la r  
ch a in s . T his allow s an ex p lan a tio n  o f th e  c h a r a c te r i s t ic  
b u r s ts  o f  responses in  a s s o c ia tio n  ta s k s ,  found by P o ll io
(1968) and o th e rs , and th e  r e s u l t in g  in te r - re s p o n s e  tim es 
accru in g . The item s w ith in  a b u rs t  tend to  be th o se  which 
th e  su b je c t has grouped to g e th e r  in  a " su b je c tiv e  u n i t" .
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The pauses between su ccess iv e  r e c a l l  b u r s ts  grow 
p ro g re ss iv e ly  longer as though s u b je c ts  were exhausting  
th e  a c c e ss ib le  u n i ts  in  memory* Fran searches along a 
chain  o f tagged item s t i l l  i t  exhausts th a t  su b je c tiv e  
u n i t ,  i t  th en  r e tu rn s  to  th e  s ta r t in g  p o in t to  fo llow  
ano ther chain  and th u s  produces th e  lo n g er i n t e r ­
response tim es a f t e r  th e  b u r s ts .  Though th e  a l l-o r -n o n e  
n a tu re  o f the  m odel's  pathways may be d ispu ted  th e  n o tio n  
o f th e  su b je c tiv e  grouping and th e  corresponding  sea rch  
along a p a r t ic u la r  l in e  o f  tagged item s, i s  a pow erful 
one. One in  f a c t ,  which K iss (1972) r e j e c t s  in  th e  
form o f a random walk in  h is  model.
In  summary, th e  c o n tr ib u tio n  o f computer system s 
to  the  a s s o c ia t io n is t  approach has been an in te r e s t in g  
one and does add to  th e  p ic tu r e  o f  g e n e ra tio n  o f item s 
from memory, as an a s s o c ia t iv e  sea rch  which can account 
f o r  many o f th e  f in d in g s  o f  th e  e a r l i e r  approaches to  
v e rb a l le a rn in g .
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INFORMATION PROCESSING
D espite  th e  la rg e  amount o f sp e c u la tio n  and thought 
devoted to  th e  study o f memory, in  y e a rs  gone hy , (P a iv io ,
1971 f o r  a comprehensive review ) r e l a t i v e l y  l i t t l e  p ro g ress  
has been made u n t i l  r e c e n t ly .  Only w ith in  th e  l a s t  two 
decades has th e  study o f memory produced v ia b le  
ex p lan a tio n s ; much o f t h i s  has been due to  th e  development 
o f  th e  in fo rm atio n -p ro cess in g  approach. B a s ic a lly  t h i s  
approach sees th e  human as a p ro ce sso r  o f  in fo rm atio n , 
r a th e r  th an  a sim ple s tim u lu s-re sp o n se  mechanism, and 
though th e  in te rn a l  p ro cesses  o f  th e  in d iv id u a l a re  very 
much a "b lack  box" o f le s s  im portance to  th e  co g n itiv e  
p sy c h o lo g is t, they  a re  c h a ra c te r is e d  by fu n c tio n a l 
r e la t io n s h ip s  v e r i f ie d  by a number o f  experim enta l r e s u l t s .
In  many re s p e c ts  i t  i s  a r e je c t io n  o f th e  r e d u c t io n is t  
v iew point and an a ttem p t to  c o n s tru c t a model on one le v e l  
o f  s c i e n t i f i c  knowledge which w i l l  account f o r  th e  r e s u l t s  
o f  p sy ch o lo g ica l in v e s t ig a t io n .
The i n i t i a l  approach as s e t  ou t by Shannon (1948) w ith  
i t s  p ro p o sa l o f  in fo rm atio n  measured in  term s o f  u n c e r ta in ty  
( b i t s )  proved to  be le s s  u se fu l th an  a t  f i r s t  th o u g h t, and 
only  w ith  th e  more re c e n t a ttem p ts  to  c h a ra c te r is e  
in fo rm atio n  in  term s o f chunks, f e a tu re s ,  sem antic markers 
e t c . ,  (a s  d e s c r ip tiv e  o f  th e  s u b je c tiv e  concep tual mechanisms, 
compare w ith  T u lv in g 's  su b je c tiv e  o rg a n is a tio n , 1962, 
p re v io u s ly  m entioned) has i t  been p o s s ib le  to  r e a l i s e  
more su c c e ss fu l models o f memory.
-  42 -
Even w ith in  th e  p e rsp e c tiv e  o f  so sh o rt a p e rio d  o f 
development c e r ta in  s ta g e s  o f  p ro g re ss  can be d e te c te d . 
Though th e se  are  no t com pletely  sep a rab le  in  tem poral 
r e s p e c ts ,  th ey  c o n s t i tu te  s c i e n t i f i c  s ta g e s  o f th e  
i n i t i a l  broadening o f  th e  concepts o f  in fo rm atio n  
p ro cess in g  through experim ent, th e  r e l a t iv e l y  su c ce ss fu l 
a ttem p ts  to  in c o rp o ra te  th e  f in d in g s  in  v ia b le  models 
o f memory, a f u r th e r  p e r io d -o f  expansive re s e a rc h , more 
o r l e s s  up to  th e  p re se n t tim e , and th e  f i r s t  t e n ta t iv e  
s te p s  to  much more ac cu ra te  m odels, tak in g  p la c e  a t  th e  
p re se n t tim e.
EARLY RESEARCH
( i )  I n i t i a l l y  th e  in v e s t ig a t io n s  concerned th e  ca p ac ity  
o f  memory and from th e se  a ro se  th e  n o tio n  o f how d i f f e r e n t  
memory s ta g e s  could e x i s t  w ith in  th e  o v e ra l l  s to ra g e -  
r e c a l l  id e a . K i l le r  (1956) was th e  f i r s t  to  b r in g  to g e th e r  
evidence to  support h is  id e a  o f f ix ed  c a p a c ity , o f  th e  
memory system which in  term s o f th e  in fo rm atio n  th eo ry  
measure was found to  be around 2-3 b i t s .  The method o f 
overcoming t h i s  la rg e  l im i ta t io n  on th e  span o f  immediate 
memory was to  recode th e  in fo rm atio n  in to  h ig h er o rd e r 
u n i t s  which he c a lle d  * chunks *.
More co n cre te  in fo rm atio n  on th e  n a tu re  o f  th e  memory 
p ro cesses  came w ith  th e  d i s t in c t io n s  between senso ry , 
sh o r t term  and long term  memory. S p erlin g  (i960 ) showed 
th a t  th e re  was some form o f v is u a l  re p re s e n ta t io n  o f b r i e f ly  
p resen ted  m a trice s  o f  l e t t e r s  which s ig n i f ic a n t ly  aided
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r e c a l l  o f  th e se  l e t t e r s .  The s to rag e  tak es  th e  form 
o f a r a p id ly  decaying " tra c e "  whose item s a re  being  
lo s t  even in  th e  sh o r t p e rio d  o f  tim e (a  m a tte r  o f  
seconds) during  which i t s  item s a re  being  r e c a l le d .  
P e te rso n  and P e te rso n  (1959) in  a study  o r  r e c a l l  o f 
consonants w ithou t r e h e a rs a l  i l l u s t r a t e d  th e  tem poral 
decay o f  sh o r t term  memory s to ra g e , ( r e c a l l  drops from 
80/6 a f t e r  3 seconds to  15/6 a f t e r  15 seconds.) 
E s s e n t ia l ly  th ey  noted th e  im portance o f r e h e a rs a l  i f  
item s a re  to  be re ta in e d  in  memory. Work by Murdock 
( 1962) on th e  s e r i a l  r e c a l l  curve showed th a t  m eaningful 
d is t in c t io n s  could be made between t h i s  sh o rt term  p ro cess  
and a more s ta b le  long  term  s to re .  He p resen ted  l i s t s  o f  
words o f  vary in g  le n g th  to  su b je c ts  and asked f o r  r e c a l l ;  
th e  f in d in g  was th a t  th e re  was b e t t e r  r e c a l l  f o r  th e  f i r s t  
2 o r  3 item s in  th e  l i s t  and fo r  th e  l a s t  fo u r o r  f iv e .  
When r e c a l l  i s  delayed by u sin g  th e  techn ique o f P e te rso n  
and P e te rso n  (1959)$ th e  recency  e f f e c t  ( b e t te r  r e c a l l  f o r  
th e  l a s t  few item s) d isa p p e a rs , th u s  suppo rting  th e  n o tio n  
th a t  r e te n t io n  o f th e se  item s i s  due to  th e  same p ro ce ss  
as invoked in  th e  P e te rso n  stu d y , i$ e . sh o rt term  memory. 
The b e t t e r  r e c a l l  o f  th e  f i r s t  item s i s  th en  a t t r ib u te d  
to  th e  a c tio n  o f long term  memory, (a lso  G lanzer and 
C uo itz , 1966).
Subsequently  th e re  have been some doubts about t h i s  
s im p lif ic a t io n  -  p ro a c tiv e  in h ib i t io n  may be th e  main 
f a c to r  in  th e  decay.
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D espite  some o p p o s itio n  to  th e  d i s t in c t io n  o f th e se  
type o f s ta g e s  in  memory (M elton, 1963) support has come 
from th e  study  o f b ra in  damaged p a t ie n t s .  M ilner (196?) 
rep o rted  th e  case o f  a p a t ie n t  w ith  damage in  th e  
hippocampal a rea  o f  th e  b ra in ,  who could no t s to re  new 
item s in  long term memory. While th e  in fo rm ation  was in  
h is  immediate memory he could perform  norm ally , b u t as 
soon as h is  a t te n t io n  was d is t r a c te d  and th e  STM c lea red  
he l o s t  a l l  memory o f  th e  ta s k . S h a llic e  and W arrington 
( 1970) r e p o r t  a case o f  g ro s s ly  im paired sh o rt term  
memory (STM) bu t normal long term  memory (LTM), th u s  
in s te a d  o f a normal recency  e f f e c t  in  f re e  r e c a l l  o f  
fo u r  o r  f iv e  item s he had only  b e t t e r  r e c a l l  on th e  very  
l a s t  item . I n te r e s t in g ly  enough, though t h i s  supports  th e  
d is t in c t io n  o f th e  d i f f e r e n t  memory system s, i t  c a s ts  some 
doubt on them as s ta g e s  o f th e  same p ro c e s s , s in c e  i t  had 
been p re v io u s ly  assumed th a t  one had to  use STM in  o rd er 
to  pu t item s in to  LTM.
Looking more c lo s e ly  a t  th e se  system s o f  s to rag e  
c e r ta in  c h a r a c te r i s t i c s  have been a s so c ia te d  to  them as 
th e  outcome o f re se a rc h . Though th e  main l in e  o f  re se a rc h  
on sensory  memory has concen tra ted  on v is u a l  memory, th e re  
i s  a lso  some evidence fo r  an au d ito ry  s to re  o f  a s im ila r  
k ind s to r in g  item s fo r  a b r i e f  in te r v a l .  (B roadbent, 1958, 
Morton, 1970). The d i s t in c t io n  i s  made between ic o n ic  
( v is u a l)  and echoic (a u d ito ry )  memories. The g en e ra l 
c h a r a c te r i s t i c s  a re  th e  same -  th e  s to rag e  i s  devoted to  
p h y s ic a l a sp ec ts  o f  th e  stim ulus* In  % e rlin g * s
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experim ents su b je c ts  re p o rte d  item s on th e  b a s is  o f  t h e i r  
s p a t ia l  lo ca tio n #  C lark  (1969) used co lo u rs  and o th e r  
experim ents have shown th a t  s iz e  and shape can be used 
(Turvey and Kravetz# 1970» Von Wright# 1968). But th e  
l im i t s  o f th e  p ro cess  can be seen when th e  item s have 
to  be p rocessed  f u r th e r  in  o rd e r to  be reported#  e .g . 
i f  asked to  re p o r t  l e t t e r s  o r d ig i t s  in  a  mixed array# 
su b je c ts  do no b e t t e r  th an  when asked to  r e p o r t  sim ply 
as many item s as  p o s s ib le  from th e  a r ra y . I t  would seem 
th a t  t h i s  sensory  system i s  confined  to  a n a ly s is  o f  th e  
p h y s ic a l a t t r i b u te s  o f th e  s tim u lu s . That is#  th e  
encoding i s  o f  th e  p h y s ic a l d e t a i l s .
In  STM th e  type o f  encoding seems to  be a c o u s tic  o r 
a r t ic u la to r y .  S p erlin g  (1965) found th a t  r e c a l l  i s  based 
on a v e rb a l recod ing  o f  th e  se le c te d  co n ten ts  o f  th e  
v is u a l in fo rm atio n  sto re#  which i s  remembered in  th e  
au d ito ry  in fo rm atio n  s to re  and i s  su b je c t to  r e h e a rs a l .  
Conrad (1964) m aintained th a t  th e  e r ro r s  o ccu rrin g  in  
r e c a l l  from STM are  system atic#  and th a t  item s which a re  
a c o u s tic a l ly  s im ila r  a re  most l i k e ly  to  be confused w ith  
one an o th e r. Conrad (1964) showed t h i s  by i l l u s t r a t i n g  
a h ig h ly  s ig n i f ic a n t  c o r r e la t io n  between su b je c tiv e  
confusions in  re c o g n itio n  o f  a u d i to r i ly  p re se n ted  l e t t e r s  
a g a in s t background noise# and r e c a l l  o f  th e  same l e t t e r s  
from sh o r t term memory.
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There i s  evidence th a t  LTM i s  based on sem antic 
encodings* Baddeley (1966) (and Baddelay and D ale, 1966) 
conducted a number o f  s tu d ie s  comparing th e  e f f e c t s  o f 
a c o u s tic  s im i la r i ty  and sem antic s im i la r i ty  on STM and 
on LTM. The s tim u li were h igh  frequency  words chosen 
fo r  t h e i r  s im i l a r i t i e s .  In  sh o r t term  r e c a l l  a c o u s t ic a l ly  
s im ila r  words a re  l e s s  w e ll r e c a l le d  th an  d i f f e r e n t  words 
(w ith  a s l ig h t  e f f e c t  o f  se m an tica lly  s im ila r  w ords), 
w hile in  long term  r e c a l l  se m an tica lly  s im ila r  words a re  
le s s  w ell r e c a l le d  (w ith  no e f f e c t  o f  a c o u s tic a l ly  s im ila r  
w ords). S im ila r r e s u l t s  were found by K in tsch  and Buschke
(1969)# The message seems to  be c le a r ;  th e re  a re  th re e  
system s which seem to  correspond to  d i f f e r e n t  encoding 
p rocedures -  senso ry , (p h y s ic a l)  STM (a c o u s tic )  and LTM 
(sem an tic ). Perhaps th e  q u es tio n  to  ask i s  w hether th e se  
encoding p rocedures a re  th e  tem poral a sp ec t o f  th e  memory 
system , g iv in g  r i s e  to  t h i s  tem poral d i s t in c t io n  between 
th e  Sensory, STM and LTM. Indeed Postman (1975) in v e s t ig a te s  
t h i s  p o s s i b i l i t y  and su g g ests  a " p r in c ip le  o f  tim e-dependent 
encoding: i t  ta k e s  lo n g er to  p ro cess  an item  sem an tica lly  
th an  to  p ro cess  i t  p h o n em ica lly .* p . 500
One f u r th e r  a sp ec t o f  th e  re s e a rc h  on memory a t  t h i s  
s tag e  was th e  in v e s t ig a t io n  o f th e  n a tu re  o f  th e  o rg a n isa tio n . 
Although B ousfie ld  and Cohen (1955) showed a c o r r e la t io n  
between c lu s te r in g  and r e c a l l ,  i t  d id  n o t in d ic a te  a 
c a u sa tiv e  r e la t io n .  What i s  re q u ire d  i s  to  show th a t  th e  
a c tu a l p rocedure o f  o rg an is in g  a f f e c t s  r e c a l l .  T u lv in g 's  
measure o f  su b je c tiv e  o rg a n isa tio n  s e t s  ou t to  do t h i s .
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The measure o f su b je c tiv e  o rg a n isa tio n  (SO) i s  a 
measure o f th e  e x ten t to  which su b je c ts  remember words 
in  th e  same o rd e r from t r i a l  to  t r i a l .  Tulving (1962) 
showed th a t  th e  degree o f SO^increased over t r i a l s  in  
p a r a l l e l  to  th e  degree o f r e c a l l ,  and a lso  i s  s i g n i f i ­
c a n tly  g re a te r  th an  th e  SO th a t  would be expected by 
chance. Taking in to  account th a t  th e  measure o f SO i s  
p robab ly  an underestim ate  o f  th e  degree o f o rg a n isa tio n  
(s in c e  i t  i s  based on o rd er o f item s and no t sim ply 
c o n t ig u i ty ) ,  i t  i s  q u ite  c le a r  support f o r  th e  n o tio n  
th a t  su b je c ts  use o rg a n isa tio n  in  r e c a l l .
Handler and P e a r ls to n e  (1966) f u r th e r  support t h i s .
They showed th a t  su b je c ts  yoked to  c o n tro ls  and asked to  
s o r t  cards u n t i l  t h e i r  s o r tin g  was ex a c tly  th e  same as th e  
c o n tro l ,  r e c a l le d  the  same number o f words from th e  cards 
as th e  c o n tro ls  d e s p ite  having about tw ice as many t r i a l s  
to  s o r t  th e  ca rds c o r r e c t ly .  The im p lic a tio n  i s  th a t  n e i th e r  
tim e o f exposure to  th e  s tim u li nor freedom to  c a te g o riz e  
th e  words in  o n e’s own way i s  as  im portan t as  a c tu a l ly  
c a te g o riz in g  th e  words, f o r  c o r re c t  r e c a l l .  A c o r r e la t io n  
o f .95  was found between t o t a l  r e c a l l  and th e  number of 
c a te g o r ie s  r e c a l le d ,  su ggesting  th e  use o f  th e  c a te g o rie s  
to  r e t r ie v e  th e  words.
Tulving (1966) c a s ts  l i g h t  on th e  e x te n t o f th e  e f f e c t  
o f  c a te g o r iz in g . Two groups o f su b je c ts  lea rn ed  a n in e -  
word l i s t  to  c r i t e r io n  and then  learn ed  a l i s t  o f 18 words. 
For one group a l l  th e  words were new, f o r  th e  o th e r  group 
the  l i s t  contained  th e  n ine  a lre ad y  learn ed  words p lu s  n in e  
new words. I n i t i a l l y  th e  group w ith  th e  o ld  words had
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b e t te r  r e c a l l  b u t a f t e r  4 t r i a l s  th e  o th e r  group had 
caught up and a f t e r  th e  e ig h th  t r i a l  showed c o n s is te n tly  
b e t t e r  r e c a l l .  The ex p lan a tio n  suggested by Tulving i s  
th a t  th e  o rg a n isa tio n  imposed on th e  o r ig in a l  n ine  words 
was no t optim al fo r  th e  l i s t  o f  18 and th e  s u b je c t ’s 
i n a b i l i t y  to  g ive up th e se  h ig h e r o rd er u n i ts  in te r f e re d  
w ith  h is  a ttem p ts  to  le a rn  th e  n in e  new words. The g en e ra l 
conc lusion  drawn from th e se  s tu d ie s  i s  th a t  su b je c ts  do 
tend to  o rg an ise  t h e i r  in p u t in to  h igher o rd e r u n i ts  and 
th a t  th e  problem in  r e c a l l  becomes one o f r e t r ie v in g  th e  
ap p ro p ria te  ca teg o ry  names. O ther su pportive  evidence i s  
provided in  th e  work o f Cohen (1966), Tulving and P ea rls to n e  
(1966) and Bower e t  a l .  (1969) where th e  ca teg o ry  s t ru c tu re  
was supp lied  by th e  experim enter.
EARLY MODELS
( i i )  The f i r s t  a ttem p ts  a t  model b u ild in g  tended to  r e s t a t e  
th e  f in d in g s  on th e  d i f f e r e n t  memory s ta g e s  and models such 
as S p erlin g  (1963) and Waugh and Norman (1965) a re  o f t h i s  
ty p e . The main c o n tr ib u tio n s  tended to  be o f  a  m athem atical 
n a tu re  in  th e  name o f r ig o u r  and p re d ic t iv e  power. (Norman 
1970, devotes a whole book to  c o n tr ib u tio n s  o f t h i s  ty p e ) . 
One p a r t i c u la r ly  in f lu e n t ia l  th e o r e t ic a l  model was th a t  o f 
A tkinson and S h if f r in  (1965» 1968). T heir model co n s is ted  
o f th re e  s ta g e s : th e  sensory b u f fe r  (which re c e iv e s  
in fo rm atio n  from th e  senses in  p ro p o rtio n  to  th e  exposure 
tim e o f  th e  s tim u lu s ) , th e  memory b u f fe r  (a  r e h e a rs a l  scheme 
where a t te n t io n  i s  recy c led  among th e  item s held  th e re )  
and th e  long term  s to re  (which c o n s is ts  o f  item s copied 
from th e  sh o rt term  memory b u f fe r ) .  Item s a re  l o s t  from
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th e  sensory  b u ffe r  in  th e  absence o f re h e a rs a l  o r sp e c ia l 
a t te n t io n .  Most o f th e  p o s tu la te s  a re  d ire c te d  a t  the  
b u f fe r  o r STS about which most was known a t  th e  tim e and 
the  p ro p e r t ie s  a re  th a t  i t  i s  o f co n s tan t s iz e ,  so th a t  
as each new item  e n te rs  an o ld e r  item  must be l o s t  w ith  
a c e r ta in  p ro b a b i l i ty ,  and th a t  i t  a c ts  as a push-down 
s to re  so th a t  o ld e r  item s have g re a te r  p ro b a b i l i ty  o f 
being l o s t .  At any p o in t in  tim e an item  has a fix ed  
p ro b a b i l i ty  o f being copied in to  long term s to re  (LTS) 
and im portant here i s  th e  id e a  th a t  th e  item  can be in  
bo th  STS and LTS sim u ltaneously . M athem atically , by th e  
e s tim a tio n  o f th e  v a rio u s  pai'am eters o f ^ ( th e  p ro b a b i l i ty  
o f  lo s in g  th e  item  in  p o s i t io n  1 o f th e  b u f f e r ) ,  0 ( th e  
p ro b a b i l i ty  o f copying an item  in to  LTS) and r  ( th e  s iz e  
o f  th e  b u ffe r)  a good f i t  can be ob ta ined  fo r  most o f th e  
f re e  r e c a l l  d a ta  supp lied  by Murdock (1962). Three 
param eters a re  a l l  th a t  a re  req u ired  to  g ive  a good 
p re d ic t io n  o f long term e f f e c t s  a ls o . The advantage in  
t h i s  approach i s  th a t  i t  encouraged r ig o u r  in  th e  s p e c i f i ­
c a tio n  o f  the  p ro cesses  in  memory and in  r e tu r n  allowed a 
c le a r  p re d ic t io n  o f th e  raw d a ta  o f  r e c a l l .  I t s  weakness 
l i e s  in  th e  f a c t  o f  i t s  in s e n s i t i v i ty  to  th e  o rg a n iz a tio n a l 
p r in c ip le s  o f th e  memory system*
Another model which i s  in d ic a t iv e  o f t h i s  a ttem pt to  
ex p la in  th e  f in d in g s  on memory in  term s o f th e  s t r u c tu re s  
involved i s  th a t  o f  Morton (1970). One o r two new id eas  
were in troduced  in  t h i s  model and they  a re  im portan t to  th i s  
rev iew . The model i s  based on a  model s e t  up to  d e sc rib e
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vjord re c o g n itio n  perform ance (Morton, 1964, 1969, Morton 
and B roadbent, 196?) -  i t  i s  th e re fo re  a model "which 
d e a ls  more w ith  th e  in p u t' and i t s  a n a ly s is ,  r a th e r  th an  
th e  memory base o r th e  a c q u is i t io n  o f th e  item s th e re in .  
Figur-e 1 shows th e  o u tl in e  o f th e  model.
The b a s ic  assum ption i s  th a t  when a v e rb a l response 
i s  a v a ila b le  as a r e s u l t  o f some s tim u lu s , the  same f i n a l  
u n i t  o p e ra te s  to  produce th e  response r e g a rd le s s  o f th e  
source of in fo rm atio n  which led  up to  th e  resp o n se . This 
f i n a l  u n it  i s  termed a Logogen, and i t  i s  defined  by i t s  
o u tp u t, re p re se n ted  as th e  s e t  o f phono log ica l f e a tu re s  
and th e  a t t r i b u te s  o f v is u a l ,  a c o u s tic  and sem antic encodings.
Verbal S t im u l i
a c o u s t i cv i s u a l
Vocal
Rehearsal
S i l e n t  __
Rehearsal
V isua l
Analys is
Response
Buffer
Logogen System
Cognit ive
System
Acoust ic  
A nalys is  
( in c l u d in g  PAS)
Figure 1. Norton's  Logogen Model (Morton, 1970)
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(T his i s  s im ila r  to  th e  approach adopted by Norman and 
Rum elhart, 1970* where encoding i s  by f e a tu re  e x tra c t io n  
and th e  memory i s  rep re se n ted  as a system o f v e c to rs  o f 
th e  a t t r i b u t e s  e x t r a c te d .)  The logogen i s  a counting  
device which i s  increm ented whenever th e re  i s  an in p u t 
o f an a t t r i b u te  belonging  to  any one s e t .  When th e  count 
exceeds a c e r ta in  value  a response i s  made corresponding 
to  th e  Logogen's response s e t .  R e fle c tin g  h is  work on 
word re c o g n itio n  th e re  a re  d i f f e r e n t i a l  th re sh o ld s  
accord ing  to  th e  frequency  o f use o f th e  Logogen; th u s  
h igh  frequency words have logogens w ith  low er th re sh o ld s . 
T his i s  q u ite  a u s e fu l in n o v a tio n  s in ce  th e  problem o f 
word re c o g n itio n  becomes fo r  th e  su b je c t one o f s ig n a l 
d e te c t io n  and t h i s  a re a  o f psychology has evolved d e c is io n  
models which allow  d e s c r ip tio n  and p re d ic t io n  of a s u b je c t 's  
behav iour. I t s  in c o rp o ra tio n  i s  no t unique to  H o rto n 's  
model, indeed P o llack  (1959) used d e c is io n  p ro cesses  in  
h is  s tudy  o f re c o g n itio n  memory fo r  tones and Murdock (1965) 
and Norman and W ickelgren (1965) a lso  made c o n tr ib u tio n s  
along th e se  l in e s .  One im portan t f e a tu re  o f such an 
a d d itio n  i s  th a t  i t  se p a ra te s  th e  p ro cess  o f  e x tra c tin g  
in fo rm atio n  from a s ig n a l ,  from th e  p ro cess  o f  making a 
response based on th e  a n a ly s is .  This i s  g r e a t ly  removed 
from th e  th e o r ie s  o f R o sen b la tt (1958) and th e  Learning 
approach in  g en e ra l.
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This arrangem ent w i l l  th en  account fo r  th e  e r ro rs  
made by a su b je c t in  a word re c o g n itio n  ta s k  e .g . s in ce  
th e re  i s  an o v erlap  between th e  v is u a l  a t t r i b u t e s  o f 
c a t ,  and so t one would expect th a t  when th e
stim u lu s so t i s  p resen ted  in  an im poverished fa sh io n  th e  
response " c a t” w i l l  o f te n  appear, b u t no t v ice  v e rsa  -  
th e  reason  being  th a t  th e  Logogen fo r  c a t has a lower 
th re sh o ld . The type o f a n a ly s is  suggested to  make 
p re d ic t io n  w ith  t h i s  model more accu ra te  i s  th a t  o f  
Response S tren g th  A nalysis (Luce, 1959) whose b a s ic  
id e a  i s  th a t  th e  p ro b a b i l i ty  o f a p a r t i c u la r  response 
i s  g iven  by th e  r a t i o  o f  th e  response s tre n g th  o f th a t  
p a r t i c u la r  item  to  th e  sum o f a l l  th e  response s tre n g th s .
Much o f M orton 's development o f  th e  model i s  in  th e  
realm s o f  STM and concerns th e  d i s t in c t io n  between th e  
p re c a te g o r ic a l  a c o u s tic  s to rag e  (PAS) and th e  response 
b u f fe r ,  as c o n tr ib u to rs  to  th e  r e s u l t s  o f  s tu d ie s  o f  sh o r t 
term  r e c a l l ,  and i s  no t d i r e c t ly  r e le v a n t h e re . However, 
h is  argument th a t  v is u a l  in fo rm atio n  from th e  v is u a l  a n a ly s is  
i s  n o t im m ediately transform ed in to  a u d ito ry  in fo rm atio n  in  
some STM system such as proposed by S p erlin g  (1967) i s  
im p o rtan t. I t  does f in d  immediate support in  suchtphenomenon 
as p e rc e p tu a l defence, where meaning i s  e x tra c te d  b efo re  th e  
a p p ro p ria te  response i s  made a v a ila b le  to  th e  ou tpu t system .
I t  can be argued th a t  i f  th e  response  a t t r i b u t e s  a re  a v a ila b le  
fo r  an in te rn a l  r e h e a rs a l  o f  an a c o u s tic  n a tu re , then  they  
must be a v a ila b le  f o r  o u tp u t. In  t h i s  case i t  i s  u n lik e ly  
th a t  th e re  i s  n e c e s s a r i ly  d i r e c t  access  from th e  v isu a l 
a n a ly se rs  to  an au d ito ry  s to r e .  The model in  i t s e l f ,
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however does n o t s e p a ra te  a r t i c u la to r y  and a c o u s tic  
encoding -  as th e  mechanisms o f  response b u f fe r  producing 
vocal re h e a rs a l  and th en  a c o u s tic  a n a ly s is ,  could q u ite  
e a s i ly  be c la s s i f ie d  as one p ro cess  o f a u d ito ry  b u f fe r in g , 
w ith  access to  th e  LTS (which i s  in  f a c t ,  th e  system used 
by A tkinson and S h if f r in ,  1967* though t h e i r  emphasis i s  
n o t on p a r t i c u la r  a sp e c ts  o f th e  coding). The d a ta  used 
by Morton (Crowder and H orton, 1969 and Morton and 
Holloway, 1970) to  support h is  s tan ce  in  t h i s  i s  u n fo rtu n a te  
in  th a t  i t  concerns l i s t s  o f v is u a l ly  p resen ted  d ig i t s  to  
be r e c a l le d  which a re  u n lik e ly  to  re q u ire  any a u d ito ry  
p ro c e ss in g ; ( th e  reaso n  being  th a t  d ig i t s  a re  such w e ll-  
used m a te r ia l  th a t  i t  i s  q u ite  conceivable th a t  a v is u a l  
code alone -  th e  number shape -  would be q u ite  s u f f ic ie n t  
to  t r ig g e r  th e  sem antic re lev an ce  o f th e  number. The 
n e c e s s i ty  fo r  a u d ito ry  encoding i s  g re a t ly  d im inished) so 
th a t  th ey  could be q u ite  e a s i ly  detached from th e  au d ito ry  
in p u t o f  a s u f f ix .  Also th e  b a s ic  argument th a t  th e re  can 
be no ex p lan a tio n  fo r  th e  advantage o f a u d ito ry  p re s e n ta tio n  
over v is u a l ,  seems to  m is in te rp re t  o r underestim ate  th e  
e x te n t o f th e  in fo rm atio n  d if fe re n c e  fo r  th e  su b je c t between 
v is u a l  and a u d ito ry  s t im u li .  To th e  e x te n t th a t  a r t ic u la to r y  
and a c o u s tic  encodings a re  th e  i n i t i a l  m a te r ia l  used by th e  
in d iv id u a l in  le a rn in g  to  communicate, and th en  the  most 
common types o f  in fo rm atio n  encountered by th e  in d iv id u a l 
in  everyday l i f e ,  th e re  would seem to  be every reason  fo r  
a b e t t e r  perform ance on au d ito ry  ta s k s  and i f  t h i s  i s  
s tu d ied  over sh o rt p e r io d s  in  memory th e  e f f e c t  i s  l ik e ly  
to  be most c le a r ly  seen in  th e  recency  p a r t  o f  th e  ou tpu t
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l i s t ,  as th e  encoded a t t r i b u t e s  a re  more a c c u ra te ly  
p rese rved  in  th e  a u d ito ry  s to r e .
What Morton has shown i s  th a t  i t  i s  n o t n ecessary  to  
assume th a t  a l l  item s proceed ing  from th e  v is u a l  a n a ly s is  
a re  im m ediately rep ro cessed  as au d ito ry  encodings b efo re  
th e re  i s  any access  to  LTS and i t s  sem antic in fo rm atio n .
The f in a l  p a r t  o f th e  system , th e  C ognitive system , 
i s  id e n t i f ie d  w ith  th e  LTS in  many o th e r  m odels; th e  
in fo rm atio n  re s id in g  th e re  i s  coded se m an tica lly , in  
accordance w ith  th e  f in d in g s  a lre a d y  quoted, though th e re  
w i l l  be some u n sp ec if ied  degree o f  sensory  coding. The 
phenomena o f c lu s te r in g ,  sem antic c o n fu s a b il i ty , 
id io s y n c ra t ic  r e c a l l  methods, a re  a l l  a t t r ib u te d  to  th e  
co g n itiv e  system , b u t H orton makes no a ttem p t to  sp e c ify  
t h e i r  n a tu re  in  t h i s  s to ra g e .
In  summary, th e  Logogen model i l l u s t r a t e s  th e  approach 
tak en  in  response to  the  i n i t i a l  re se a rc h  f in d in g s  -  th e  
emphasis i s  on sh o r t term  memory and th e  system can be 
e a s i ly  rep re sen ted  as a  th ro u g h -p ro cess  flow diagram .
One o f  th e  most im portan t p o in ts  about th e  model has been 
d iscu ssed  above ( th e  n e c e s s ity  o f  d i r e c t  access  from v is u a l 
to  a c o u s tic  a n a ly s e rs ) . O ther a sp e c ts  which should be noted 
a t  t h i s  s tag e  a re  th e  i r ^ l i c i t  assum ptions th a t  th e  in p u t 
s tim u lu s  i s  d e a l t  w ith  in  term s o f th e  sensory  a n a ly se rs , 
as  d i s t i n c t  from some form o f  f i l t e r  mechanism, and th a t  
th e se  encodings a re  th e  ones used in  th e  r e t r i e v a l  o f 
s p e c if ic  item s, th u s  b ro ad ly  ex p la in in g  th e  d i f f e r e n t
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ty p es o f "confusions*’ found in  r e c a l l  t e s t s .  The concept 
o f th e  Logogen i s  i t s e l f  o f some im portance -  i t  can he 
compared in  many re s p e c ts  to  th e  "name" code suggested 
l a t e r  by Posner and o th e rs  (1975)♦ I t  i s  a dev ice fo r  
tran sfo rm in g  incoming in fo rm atio n  on the  b a s is  o f  encoded 
a t t r i b u t e s  and as such a llow s no in te r a c t io n  among Logogens. 
The main c h a r a c te r i s t ic  i s  th a t  i t  counts up to  a c e r ta in  
predeterm ined th re sh o ld  value fo r  each Logogen, and o u tp u ts  
th e  response s e t  a t  th e  p o in t when th e  a t t r i b u t e  count 
th re sh o ld  i s  exceeded -  th e  problem  o f ou tpu t can be 
c h a ra c te r ise d  as one determ ined by a d e c is io n  p ro c e ss , 
where a response occurs w ith  a p ro b a b i l i ty  based on 
a t t r i b u t e  count v a lu e s .
One d i f f i c u l t y  w ith  th e  model would seem to  be th a t  
th e  ro le  o f  The C ognitive System in  sh o rt term  r e c a l l  would 
p r e d ic t  th a t  th e  ex ten t o f sem antic c o n fu s a b il i ty  would be 
as g re a t  as in  long term r e c a l l ,  which accord ing  to  Baddeley 
(1966) i s  no t th e  case .
I t  i s  c le a r  th a t  H orton’s model does n o t seek to  
ex p la in  th e  f in d in g s  on o rg a n isa tio n  in  memory except in  
th e  sense o f encodings and t h i s  was g e n e ra lly  tru e  o f  most 
o f  th e  models proposed a t  th a t  tim e. However, a model 
proposed by K in tsch  (1970b) goes a t  l e a s t  some o f th e  way 
tow ards a working c o n c e p tu a lis a tio n  o f th e  o rg a n isa tio n  in  
f re e  r e c a l l  and th e  phenomenon o f  c lu s te r in g *  His model 
e x i s t s  w ith in  th e  framework o f A tkinson and S h i f f r in ’s
(1965) model o f th e  memory p ro c e s se s , w ith  th e  d if fe re n c e
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th a t  he proposes to  sp ec ify  more a c c u ra te ly  what c o n s t i tu te s  
" t r a n s fe r  o f in fo rm atio n  from sh o rt term  to  long term s to re " .  
The r e p re s e n ta t io n  o f a stim u lus item , l ik e  a word, i s  
a c o u s tic  (fo llow ing  S p e rlin g , 196?) -  th e  p a r t i c u la r  m a trix  
e l i c i t e d  by t h i s  makes a c c e s s ib le  m arkers corresponding  to  
th e  sensory f e a tu re s  and th e  sem antic and s y n ta c tic  f e a tu re s .  
The m arkers a s so c ia te d  w ith  th e  word a re  th en  tim e-tagged .
The assum ption i s  th a t  each marker has a f a m i l i a r i ty  value 
and th a t  tagg ing  a m arker amounts to  increm enting  th i s  
f a m i l ia r i ty  v a lu e . F a m il ia r i ty  v a lu es  decay ex p o n e n tia lly  
over tim e and th e re fo re  c o n so lid a tio n  has an im portan t 
r o le  in  th e  system.
In  r e t r i e v a l ,  a f t e r  th e  p ro d u c tio n  o f th e  item s in  STS, 
g iven  a s ta r t in g  p o in t ,  a word i s  chosen a t  random from those  
a v a ila b le  and i t s  m arkers scanned. Marker X w ith  th e  h ig h e s t 
f a m i l i a r i ty  v a lu e , i s  s e le c te d  and th e  system moves to  an 
exam ination o f th e  e n try  a p p ro p ria te  to  th a t  m arker. I f  
th e  m arkers o f Z a re  above a c r i t e r i o n ,  Z i s  produced as a 
resp o n se . The sea rch  co n tin u es w ith  the  a lre ad y  produced 
word as i t s  new s ta r t in g  p o in t .
T his model shows how LTM may be used to  le a rn  to  r e c a l l  
a l i s t  o f words, s in ce  p r e - e x is t in g  r e la t io n s  among words 
guide th e  sea rch  th rough  memory. Item s r e la te d  to  one 
an o th e r w i l l  have overlapp ing  m arkers and r e t r i e v a l  o f one 
item  would tend  to  produce the  r e la te d  word in  c o n tig u ity .
The model i s  n o t com pletely  t e s ta b le  la rg e ly  because o f th e  
sea rch  p ro cess  p o s tu la te d , b u t K in tsch  does p rov ide  some 
evidence to  support th e  o rg a n iz a tio n a l n a tu re  o f th e  system .
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K in tsch  used a method o f  a n a ly s is  o f  c lu s te r in g  
developed by Johnson (1967) which id e n t i f i e s  c lu s te r s  
in  r e c a l l  in  th e  o rd e r o f t h e i r  in t e r c lu s t e r  s im ila r ity #
The c lu s te r in g  i s  defined  f i r s t  in  term s o f th e  adjacency 
o f two item s (sym m etrica lly ) and th en  in  term s o f the  
group o f words w ith  th e  h ig h e s t v a lu es  o f  adjacency*
The c lu s te r s  a re  th en  e x tra c te d  in  h ie ra rc h ic a l  form 
w ith  th e  most c lo se ly  r e la te d  being  id e n t i f ie d  f i r s t .
The model p r e d ic ts  i f  th e  s im i la r i ty  r e la t io n s  among a 
whole s e t  o f ou tp u t item s a re  eva luated  v ia  th e  adjacency 
method, they  should be r e la te d  to  th e  u nderly ing  sem antic 
s t r u c tu re .  R e su lts  o f  an esperim ent rep o rted  tend to  
support t h i s  in  th a t  th e  c lu s te r s  e x tra c te d  agreed w ith  
th e  o b je c tiv e  sem antic s t r u c tu re  o f  th e  item s p re se n ted . 
K in tsch  adm its th a t  t h i s  i s  only  q u a l i ta t iv e  support fo r  
h is  model bu t i t  can be seen as  a u se fu l a ttem p t to  take  
th e  in v e s t ig a t io n  a s te p  f u r th e r .  One im portan t r e s e rv a tio n  
th a t  he makes concerning t h i s  type o f  a n a ly s is  i s  th a t  by 
i t s  very  n a tu re  i t  w i l l  on ly  i l l u s t r a t e  th e  s t r u c tu re  which 
i s  common to  a l l  su b je c ts  -  a c tu a l ly  what determ ines th e  
c lu s te r s  i s  each in d iv id u a l 's  id io s y n c ra t ic  o rg a n iz a tio n . 
In d iv id u a l d if fe re n c e s  appear a s  n o ise  in  th e  a n a ly s is  
( th e  degree o f n o ise  can be es tim ated  by comparing two 
methods o f a n a ly s is  suggested by Johnson).
The c o n tr ib u tio n  o f t h i s  type o f model i s  obvious.
I t  can be seen as an e la b o ra tio n  o f  th e  approach embodied 
by Morton, and indeed i s  to  a  la rg e  ex ten t com patible w ith  
i t .  On th e  b a s is  o f such new concepts as sea rch  and
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o rg a n iz a tio n  i t  makes p re d ic tio n s  which seem a t  l e a s t  
q u a l i ta t iv e ly  supported by d a ta  such as  H i l le r  (196?)»
Cohen (1966) and Tulving and P e a r ls to n e  (1966).
S h i f f r in  (1970) a lso  d e a ls  w ith  th e  sea rch  p ro cess  
in  a development o f A tkinson and S h if f r in  (1967) and 
S h i f f r in  and A tkinson (1969). Here th e  sea rch  p ro cess  
i s  a re c u rs iv e  sam pling o f  Image u n i ts  ( I - u n i t s )  in  th e  
LTS, th e  u n i ts  having th e  same type o f ex is ten c e  as th e  
stim u lu s elem ents in  E s te s ' S tim ulus Sampling Theory 
(E s te s , 1959). The recovery  o f th e se  I - u n i t s  a llow s a 
s e r ie s  o f d e c is io n s , l ik e  w hether to  con tinue sea rch , 
o r w hether to  o u tp u t th e  item . As each sample o f I - u n i t s  
in v o lv es  I - u n i t s  from overlapp ing  s e t s ,  th e  system i s  n o t 
u n lik e  th a t  proposed by K in tsch . As w ith  K in tsch , th e  
item s appearing  in  an experim ent a re  s to red  w ith  a tem poral 
cue, which a id s  sea rch  and in  f a c t  th e  sea rch  s e t  w i l l  be 
d e lim ited  by th e se  cues. The n a tu re  o f th e se  tem poral cues 
i s  u n sp ec if ied  and t h i s  could be a  d i f f i c u l t y  s in ce  i t  
le av es  a tap e  re c o rd e r  analogy where th e  sea rch  i s  conducted 
by look ing  a t  th e  a p p ro p ria te  p ie c e  o f tim e based in form ation ,
The d a ta  c i te d  does support th e  p re d ic t io n s  o f  th e  
model in  th e  f i e ld  o f  f re e  r e c a l l  and i t  i s  c le a r  th a t  
th e re  a re  grounds fo r  p o s tu la t in g  a sea rch  p ro cess  such 
as t h i s .  In  a p p l ic a tio n  to  s tu d ie s  o f  c a te g o r iz a tio n  (such  
as Cohen, 1965 and Tulving and P e a r ls to n e , 1966) r e t r i e v a l  
has two f a i r l y  independent p ro c e sse s  -  one concerned w ith  
th e  r e c a l l  o f  c a te g o r ie s  and one w ith  r e c a l l  o f words in  
th e  ca teg o ry . The p ro b a b i l i ty  o f  choosing in fo rm atio n
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r e la t in g  to  a p a r t i c u la r  word o r ca tegory  on a  draw i s  
th e  r a t i o  o f th e  s tr e n g th  o f th e  word o r ca teg o ry  to  th e  
s tre n g th s  o f th e  e n t i r e  l i s t  a v a ila b le .  I t  q u ite  c le a r ly  
ag rees  w ith  f in d in g s  such as T ulving and P e a r ls to n e  (1966) 
where cuing the  ca teg o ry  name in c re a se s  r e c a l l  and th e  
advantage o f cuing in c re a se s  w ith  l i s t  le n g th . The model 
a lso  p r e d ic ts  th e  unusual f in d in g  th a t  w ith in  a c e r ta in  
l i s t  le n g th , fo r  th e  non-cued r e c a l l  perform ance r i s e s  as 
ca teg o ry  s iz e  in c re a s e s , whereas fo r  cued r e c a l l  perform ance 
d ec reases  as  ca teg o ry  s iz e  in c re a s e s . In  non-cued r e c a l l  
t h i s  i s  exp lained  by th e  f a c t  th a t  as ca tego ry  s iz e  
in c re a se s  a g re a te r  p ro p o rtio n  o f  r e t r i e v a l  tim e i s  spent 
in  th e  r e l a t iv e ly  e f f i c i e n t  ca tego ry  search es th an  in  th e  
sea rch  fo r  in d iv id u a l words, w hile  in  cued r e c a l l  th e  
in c reased  ca tego ry  s iz e  makes ca teg o ry  search  l e s s  e f f i c i e n t .  
O ther support i s  ob ta ined  from th e  f a c t  th a t  words from th e  
same ca tegory  tend  to  be ou tpu t to g e th e r . The a c tu a l  f i t  
o f  th e  model i s  q u ite  c lo se  as  can be seen  from f ig u re  2 
( S h i f f r in  in  Norman page 419)#
Thus i t  would seem th a t  th e re  i s  some fu tu re  f o r  models
o f th e  sea rch  p ro cess  in  th e  study  o f  r e t r i e v a l  from memory,
w hether one p r e f e r s  K in tsch  o r S h if f r in .  Problems e x is t  in  
th a t  models d iscussed  in  t h i s  s e c tio n  a re  a l l  involved in  the  
s t r u c tu re  o f r e c a l l  -  on average i . e .  r e t r i e v a l  o f  re le v a n t 
words from groups o f su b je c ts  r a th e r  th an  r e t r i e v a l  o f 
s p e c if ic  words in  in d iv id u a ls .  Though a s t r e n g th  h y p o th esis  
can be made to  determ ine the  o rd e r o f r e c a l l  o r th e  p ro b a b i l i ty
o f r e t r ie v in g  a s p e c if ic  word as a r a t i o  o f  th e  t o t a l  s tr e n g th s ,
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Figure 2,
Mean Number o f words r e c a l le d ’ in  th e  f i r s t  r e c a l l  t e s t  as 
a fu n c tio n  of l i s t  le n g th  (upper number on a b c is sa )  and 
number o f words p e r  ca tego ry  (low er number on a b c is sa )  f o r  
t e s t in g  e i th e r  w ith  or w ithou t ca teg o ry  names p rov ided .
(a )  upper p an e l -  observed datéC • cued r e c a l l
(b) lower pane l -  p re d ic te d  v a lu es  o non-cued r e c a l l
( S h i f f r i n ,  1970, p. 419)
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th e re  would seem to  be no way o f  sp e c ify in g  th e se  s tre n g th s  
f o r  any one in d iv id u a l*  Thus i n  some re s p e c ts  in  f i t t i n g  
our model to  group d a ta  we ig n o re  th e  essence o f th e  
o rg a n iz a tio n  which i s  in d iv id u a l id iosyncrasy*  D espite 
t h i s  th e  id ea  o f  in c o rp o ra tin g  th e  sea rch  p ro cess  as  a 
fundam ental mechanism, i s  a very  sound one in  in fo rm atio n  
p ro cess in g  term s and as should l a t e r  be seen , a very  
u se fu l one in  th e  study  o f o rg a n iz a tio n  in  memory*
RECENT RESEARCH
( i i i )  In  t h i s  s e c tio n  more re c e n t developments o f the  
approaches mentioned above w i l l  be considered . Having 
t a c i t l y  accepted  th e  type o f system proposed by such as 
Morton (1968), re se a rc h  i n t e r e s t s  moved on to  f u r th e r  
though ts on th e  o rg a n iz a tio n a l p ro cesses  and how they  
a id  r e t r i e v a l .
One in te r e s t in g  s tran d  o f re se a rc h  was th e  d i s t in c t io n  
f i r s t  made by Tulving and P e a rls to n e  (1966) when they  
ta ck led  th e  q u es tio n  o f a v a i l a b i l i t y  v ersu s  a c c e s s ib i l i ty  
in  long term  s to ra g e . T heir f in d in g s  were th a t  th e re  was 
g re a te r  r e c a l l  under co n d itio n s  o f  cued r e c a l l  th an  under 
non-cued re c a ll*  This suggests  ”th a t  s p e c if ic  in fo rm atio n  
about many words must be a v a ila b le  in  th e  s to ra g e , in  a 
form s u f f ic ie n t  f o r  th e  rep ro d u c tio n  o f words, even when 
t h i s  in fo rm atio n  i s  no t a c c e s s ib le  under a  g iven  s e t  o f 
r e c a l l  c o n d i t io n s .”
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More re c e n tly  T ulving and Thompson (1971) have shown 
th a t  th e  r e t r i e v a l  cue has to  be encoded along w ith  th e  
to -b e - re c a lle d  event to  be e f f e c t iv e .  However an 
in te r e s t in g  problem p re s e n ts  i t s e l f  here  s in c e  though 
two words are  encoded a t  th e  same tim e and one can serve  
as a r e t r i e v a l  cue fo r  th e  o th e r ,  i t  does no t n e c e s s a r i ly  
fo llow  th a t  the  two words a re  s to red  to g e th e r  (a s  one 
would expect from an a s s o c ia t iv e  h y p o th e s is ) . Slamecka 
(1968, 1969) reasoned th a t  i f  words a re  s to re d  to g e th e r  
then  l i s t  words should serve as an e f f e c t iv e  r e t r i e v a l  
cue fo r  o th e r  l i s t  words. S ince in  h is  s tu d ie s ,  cued 
s u b je c ts  did n o t r e c a l l  more words than  non-cued su b je c ts , 
Slamecka concluded th a t  th e  s to rag e  o f item s i s  p robably  
independent. T his was supported by Freund and Underwood 
(1969) bu t n o t by A llen  (1969) and Hudson and A ustin  (1970), 
who showed th a t  in  c e r ta in  circum stances f a c i l i t a t i v e  e f f e c t s  
accru e . A b a s ic  m istake here  m ight be th a t  th e  q u es tio n  i s  
no t one o f a l l-o r -n o n e  r e c a l l  o f  words b u t r a th e r  p a r t i a l  
cues producing th e  word w ith  a c e r ta in  p r o b a b i l i ty  and th u s 
le ad in g  to  such e f f e c t s  a s  ”t ip -o f - th e - to n g u e ” phenomenon.
However th e re  a re  some m ethodological argum ents a g a in s t 
th e  acceptance o f  Slamecka*s f in d in g s . S ince th e  l i s t s  he 
used were sm all (o n ly  50 w ords), th e  number o f memory u n i ts  
re c a l le d  may have been th e  same as o r g re a te r  th a n , th e  
number formed. T herefore i f  a l l  th e  u n i t s  were a v a ila b le  
th e re  i s  l i t t l e  reaso n  to  expect th e  l i s t  cues to  in c re a se  
r e c a l l .
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The upshot o f  t h i s  re s e a rc h  i s  th a t  no firm  sta tem en t 
can he made as to  th e  s t r u c tu re  o f  s to rag e  though a 
p r in c ip le  o f s im p lic i ty  m ight suggest th e  a s s o c ia tiv e  o r 
dependent type o f s t r u c tu re  as  most l ik e ly  to  conform to  
p u b lished  f in d in g s .
A r e la te d  problem a lso  has confusing  f in d in g s . This 
concerns whether th e  cues o r  h ig h e r o rd er memory u n i ts  
c o n s t i tu te  a d i f f e r e n t ,  h ig h e r le v e l  o f  s to rag e  from th e  
o rd in a ry  u n i t  (im p lied  by C o llin s  and Q u ill ia n , 1969)•
Wood ( 1971) in v e s tig a te d  w hether th e  p ro cess  o f  forming 
la rg e  memory u n i ts  was th e  same as forming sm all memory 
u n i t s ,  by study ing  th e  e f f e c t s  o f fo rc in g  s u b je c ts  to  
reo rg an ise  la rg e  memory u n i ts  and a lso  sm all memory u n i ts  
-  th e  same n eg a tiv e  e f f e c t  was found, sug g estin g  th a t  th e  
p ro cess  o f  forming h ig h er o rd er u n i ts  does n o t c o n s t i tu te  
a d i f f e r e n t  le v e l  o f s to ra g e . However based on th e  su b je c tiv e  
r e p o r ts  o f  t h e i r  s u b je c ts ,  Matthews and Menasse (1970) 
i l l u s t r a t e d  d i f f e r e n t i a l  use o f  ca tego ry  la b e ls  in  r e c a l l  
o f  word c lu s te r s .  O ther evidence by Dong and K in tsch  (1968) 
su p p o rts  t h i s  view th a t  su b je c ts  can g ive  la b e ls  fo r  th e  
memory u n i ts  they  form and th e  p resence  o f  th e se  la b e ls  a t  
r e c a l l  f a c i l i t a t e s  re c a lf /% ia t  th e  la b e l  may be s to red  along 
w ith  th e  a p p ro p ria te  c lu s te r ,  though dropped a t  r e c a l l .
At th e  same tim e Hudson and A ustin  (1970) suggest th a t  th e re  
i s  no evidence th a t  ca tego ry  la b e ls  a re  more e f f e c t iv e  
r e t r i e v a l  cues f o r  s to red  memory u n i ts  th an  elem ents o f 
th e  memory u n i ts .
Again th e se  opposing views ma;)?' b o th  be t r u e  i f  
a t t r i b u t e s  of th e  ev en ts  a re  s to red  as p a r t  o f th e  
encoding p ro ce ss . The same type  o f a t t r i b u te s  w i l l  be 
formed no m att^$^the s iz e  o f  th e  u n i t  to  be formed and 
th e  a t t r i b u te s  w i l l  fu n c tio n  as p a r t i a l  r e t r i e v a l  cues 
f o r  th e  item s in  th e  u n i ts  defined  by th e  a t t r i b u te s  
s p e c if ie d . Norman and Rumelhart (1969) sp e c ify  e x tra c t io n  
o f th e  a t t r i b u te s  as p a r t  o f th e  re c o g n itio n  p ro c e ss , and 
Underwood (1969) o f f e r s  evidence to  suggest th a t  many 
d i f f e r e n t  a t t r i b u te s  o f th e  to -b e - re c a lle d  m a te r ia l may be 
s to re d . The im portance o f a p a r t i c u la r  a t t r i b u t e  i s  
b e liev ed  to  be dependent on th e  n a tu re  o f th e  ta s k  and th e  
m a te r ia l  e .g . as m eaningfulness in c re a se s  a s s o c ia tiv e  v e rb a l 
a t t r i b u t e s  become more im portan t and a c o u s tic  le s s  im p o rtan t. 
The problem o f a s se ss in g  th e  r e l a t i v e  im portance o f v a rio u s  
a t t r i b u t e s  becomes very  d i f f i c u l t  as  they  may n o t be 
independent e .g . i f  th e  su b je c t remembers th e  a c o u s tic  
a t t r i b u te s  he may be ab le  to  r e c o n s tru c t  th e  o rtho g rap h ic  
a t t r i b u t e s .
In  f a c t  th rough  a l l  t h i s  confusion  we may be coming to  
a more balanced view o f  th e  working of memory, in  th a t  th e  
system th a t  could e x p la in  th e  above f in d in g s  suggests a 
system o f a t t r i b u te s  supply ing  p a r t i a l  cues in  r e c a l l ,  th e  
n a tu re  o f the  a t t r i b u t e s  determ ined by th e  s i tu a t io n  and 
th e  ta s k  requ irem en ts.
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A fu r th e r  im p lic a tio n  o f th e  s to r a g e - r e t r ie v a l  
d i s t in c t io n  has m anifested  i t s e l f  in  th e  study  o f 
re c o g n itio n  memory. The problem hinges on th e  h y p o th esis  
th a t  re c o g n itio n  in v o lv es only s to ra g e , o r perhaps a 
minimal amount o f r e t r i e v a l  w hile th e  p ro cess  o f r e c a l l  
in v o lv es  b o th  r e t r i e v a l  and s to ra g e . This view i s  f a i r l y  
g e n e ra lly  held  (K in tsch , 1970a and W ickelgren, 1970) w ith  
th e  re c o g n itio n  p ro cess  being  described  in  s ig n a l d e te c t io n  
term s (Lockhart and Murdock, 1970). McCormack (1972) 
p ro v id es  a u se fu l review  o f th e  f in d in g s  in  t h i s  f i e l d ,  
and e s s e n t ia l ly  p re s e n ts  th e  evidence which su p p o rts  t h i s  
view.
A good d ea l o f th e  re se a rc h  quoted rev o lv es  round th e  
assum ption th a t  r e t r i e v a l  embodies th e  o rg an iz in g  p a r t  o f 
memory and th a t  s to rag e  does n o t, and th a t  th e re fo re  
o rg a n iz a tio n  o f th e  to-be-remembered m a te r ia l should help  
r e c a l l  b u t leav e  re c o g n itio n  u n a ffec ted . R esearch by 
Dornbush and Winnick (1967) and E ste s  and Da P o lito  (1967) 
su p p o rts  t h i s .  The d i f f i c u l t y  i s  however, as  b e fo re ; what 
kind o f s to rag e  i s  th e re  -  i s  i t  o rganised  in  some fash ion?  
I f  th e re  i s  o rg a n iz a tio n  in  s to rag e  th e  r e c o g n i t io n - re c a l l  
d i s t in c t io n  does no t hold up in  th e  way p re se n te d , s in ce  
bo th  p ro cesses  invo lve  en try  in to  th e  s to rag e  system and 
would th e re fo re  r e f l e c t  th e  e f f e c t s  o f o rg a n isa tio n .
This q u es tio n  becomes s im ila r  to  th e  one o f dependency in  
s to rag e  and here  i t  could be held  by an a s s o c ia t iv e  theory  
th a t  th e re  i s  o rg a n iz a tio n  in  th e  lex ico n  i t s e l f .  One way 
ou t o f  t h i s  dilemma i s  to  change th e  n a tu re  o f  th e  problem
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by assuming an a t t r i b u t e  e x tra c t io n  p ro cess  as  th e  b a s is  
o f encoding (Bower, 196?) -  th u s  th e  problem o f re c o g n itio n  
becomes one o f id e n tify in g  a s p e c if ic  a t t r i b u t e  ( in  most 
cases some type o f tim e marker o r f a m i l i a r i ty  index) g iven  
to  an item  whereas r e c a l l  becomes a problem o f  id e n tify in g  
an item  given  th e  a t t r i b u t e  o r  dependency. As mentioned 
above Underwood (1969) su p p o rts  t h i s  type o f approach.
S trangely  McCormack (1972) d isc u sse s  th e  word 
frequency paradox and th e  re se a rc h  genera ted  by i t  as 
su p p o rtiv e  o f  h is  p o s i t io n . The whole problem i s  t r e a te d  
in  much g re a te r  dep th  by Gregg (1974) though aga in  th e  
s o lu t io n  in  term s o f r e t r i e v a l  i s  no t forthcom ing. The 
p o in t about t h i s  re se a rc h  i s  th a t  i t  can be used to  g ive 
credence to  th e  approach suggested above -  th a t  re c o g n itio n  
i s  th e  p ro cess  o f id e n tify in g  an a t t r i b u t e .  The word 
frequency paradox says th a t  h igh  frequency words a re  
e a s ie r  to  r e c a l l  than  low frequency  words bu t th a t  low 
frequency words a re  e a s ie r  to  reco g n ise  th an  h igh  frequency 
words, when su b je c ts  a re  asked to  decide w hether a s p e c if ic  
word had a lread y  been p re se n te d . For r e c a l l ,  s in c e  th e re  
i s  a g re a te r  number o f  a t t r i b u t e s  w ith  h igh  frequency words 
th e se  words should be more e a s i ly  sp e c if ie d  and th e re fo re  
more e a s i ly  remembered, th an  low frequency; w ith  re c o g n itio n , 
th e  problem i s  a s l i g h t ly  d i f f e r e n t  one -  th e  a t t r i b u te  
req u ired  i s  f a m i l i a r i ty ,  bu t in  t h i s  in s ta n c e  i t  i s  made up 
o f two c o n f l ic t in g  in f lu e n c e s : frequency o f  usage and recency. 
With h igh  frequency words th e se  two a t t r i b u te s  a re  confused
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in  re c o g n itio n  -  th e  id e n t i f i c a t io n  o f th e  a t t r i b u t e  i s  
hampered by th e  la ck  o f a s u i ta b le  code which unambiguously 
in d ic a te s  recency -  w h ils t  in  low frequency words t h i s  
i s  no t a problem to  th e  same e x te n t ,  as  frequency  o f 
usage does no t c o n tr ib u te  g r e a t ly  to  th e  f a m i l ia r i ty  
judgement.
This use o f codes based on fe a tu re  e x tra c t io n  i s  
in c re a s in g ly  becoming th e  popu lar view in  p re se n t-d a y  
th in k in g .
One f u r th e r  word on th e  study  o f  re c o g n itio n  -  the  
work summarised by H andler (1972) in d ic a te s  th a t  the  
o r ig in a l  sim ple d i s t in c t io n  o f re c o g n itio n  as invo lv ing  
no r e t r i e v a l ,  i s  no t te n a b le . He d isc u sse s  h is  experim ents 
(H andler e t  a l . , 1969) where th e  f in d in g s  have been th a t  
o rg a n isa tio n  does e x is t  in  re c o g n itio n . The experim ent i s  
a t e s t  o f the  hypotheses s e t  ou t above and i s  in tended  to  
i l l u s t r a t e  th e  p o in t th a t  re c o g n itio n  on th e  b a s is  o f  
f a m i l ia r i ty  i s  no d i f f e r e n t  from th a t  on th e  b a s is  o f  c la s s  
re c o g n itio n , (very  s im ila r  to  what has been c a lle d  i d e n t i f i ­
c a tio n , above). H andler b a s ic a l ly  examined d i f f e r e n t  ty p es 
o f confusion  a r is in g  in  re c o g n itio n  and showed th a t  th e se  
v a ried  w ith  d i f f e r in g  le v e ls  o f  o rg a n isa tio n  o f th e  to -b e -  
remembered m a te r ia l . D iscrim inab i1i t y  o f an item  decreased 
w ith  decrease  in  th e  o rg a n isa tio n  allow ed. He a lso  found 
an in c re a se  in  th e  f a l s e  alarm  r a te  w ith  decrease  in  th e  
o rg a n isa tio n  which would be p re d ic te d  by a sea rch  fo r  
a t t r i b u t e s ,  incom pletely  s p e c if ie d . Also d isc r im in a tio n
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between th e  two l i s t s  used in  th e  experim ent was no t 
a f fe c te d  by th e  degree o f o rg a n is a tio n , which could be 
in te rp re te d  as support fo r  th e  minimal r e t r i e v a l  hy p o th esis  
bu t i s  probably  b e t t e r  used to  suggest th a t  though th e re  
e x i s t s  a p ro cess  sim ply to  measure what H andler c a l l s  
occurrence ta g s  t h i s  i s  n o t th e  whole of th e  re c o g n itio n  
process* I t  would a lso  allow  an ex p lan a tio n  o f the  
f in d in g s  o f K in tsch  (1968), in  th a t  s p e c if ic  occurrence 
ta g s  o r  a t t r i b u te s  o f  f a m i l i a r i ty ,  a s so c ia ted  w ith  
p a r t i c u la r  l i s t s  and by in fe re n c e , p a r t i c u la r  co n d itio n s  
may be u n affec ted  by o rg a n isa tio n .
Two fu r th e r  s tra n d s  o f re se a rc h  o f i n t e r e s t  are  
embodied in  th e  work o f M illward and of Schulman.
C o rb e tt, R ice and H illw ard (1974) in v e s tig a te d  th e  
r e a c t io n  tim e o f a s u b je c t 's  v e r i f i c a t io n  tim e th a t  a 
word i s  a member o f a ca tego ry  denoted by an o th er word, 
as  a fu n c tio n  o f  (1) ca tegory  s iz e  (2) o rg a n isa tio n  o f  th e  
ca teg o ry  (3) p ro d u c tio n  rank o f  th e  word as  a response to  
th e  ca tegory  name ( t h i s  measure was taken  from a ta s k  o f 
g en e ra tio n  p r io r  to  th e  measurement o f  RT). R esearch 
p rev io u s  to  t h i s  (Landauer and Freedman, 1968; Meyer, 1970, 
and W ilk ins, 1971) suggests  th a t  RT in  id e n tify in g  a word 
as a ca tegory  member i s  a fu n c tio n  o f th e  s iz e  o f th e  
ca teg o ry . However th e re  a re  some d i f f i c u l t i e s  in  th e se  
s tu d ie s  in  th a t  th e  d e f in i t io n  o f  ca tego ry  s iz e  was o f te n  • 
based on th e  p r in c ip le  o f s e t  in c lu s io n  ( s in c e  a l l  dogs 
a re  anim als i t  i s  assumed th a t  anim als a re  a la rg e r  s e t  
th an  dogs). C o llin s  and Q u illia n  (1970) p o in t  ou t th a t
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th e  d if fe re n c e s  in  RT may sim ply be a r t i f a c t s  o f th e  
nested  s e ts .  The experim ent d escribed  by C orbett e t  a l .  
allow s th e  su b je c t to  d e fin e  h is  own ca tego ry  s e t  and 
th e  words to  be v e r i f ie d  a re  tak en  from fix ed  p o s i t io n s  
in  h is  g en e ra tio n  o f th e  exfiniplars o f  th e  ca tego ry .
T his i s  a p a r t i c u la r ly  u se fu l refinem ent s in ce  i t  allow s 
a group measure o f  th e  ca tego ry  s iz e  from th e  t o t a l  
number o f responses produced by th e  s u b je c ts ,  and a t  the  
same tim e u t i l i s e s  th e  words in  th e  s u b je c t 's  p e rso n a l 
system o f o rg a n isa tio n  as th e  t e s t .
T heir f in d in g s  were f i r s t  th a t  RTs fo r  la rg e  
c a te g o rie s  were g re a te r  th an  fo r  sm all c a te g o r ie s , bo th  
fo r  p o s i t iv e  and n eg a tiv e  item s; second, f o r  p o s i t iv e  
item s la rg e  I  (a  s ig n  o f ca tegory  o rg a n isa tio n )  produced 
f a s t e r  RTs, b u t no d if fe re n c e  fo r  n eg a tiv e  item s; a lso  
low rank o r dominance produced f a s t e r  RTs.
T heir ex p lan a tio n  o f  t h i s  i s  in  term s o f the  
o rg a n isa tio n  o f sem antic sp a c e :-  A ssociated  w ith  each 
ca tegory  and item  name i s  a  l i s t  o f r e t r i e v a l  cues. These 
cues serve to  d i r e c t  th e  search  u s u a lly  to  what i s  c a lle d  
th e  core meaning a re a , which in  tu rn  e l i c i t s  th e  b e s t 
examples o f th e  co re . In  a p ro d u c tio n  ta s k  th e  examples 
a re  produced f i r s t  and then  th e  nex t example i s  generated  
as a com bination o f th e  f e a tu re s  o f th e  f i r s t  and th e  
second item . In  t h i s  way th e  S ub ject g en e ra te s  co n tin g en t 
examples. T his i s  v is u a lis e d  as be ing  a type o f random 
walk th rough  th e  p o s s i b i l i t i e s  (M illw ard, 1973)*
-  70 -
One l im i ta t io n  here  i s  the  f a c t  th a t  th e  approach allow s 
c o n s id e ra tio n  only o f sem antic space o rg a n isa tio n  and so 
does no t com pletely  s a t i s f y  th e  coding approach as seen 
by p rev io u s P sy ch o lo g is ts  (Morton, 1969* Conrad, 1970) 
and as w i l l  be d e ta i le d  in  th e  next s e c tio n . That i s ,  
i t  seems probab le  th a t  th e re  a re  o th e r  types o f  a t t r i b u te s  
which d i f f e r e n t ia te  among th e  item s.
C orbett e t  a l ' s  ex p lan a tio n  o f  th e  v e r i f i c a t io n  
r e s u l t s  involves th e  assum ption th a t  th e re  a re  2 sub­
p ro cesses  invo lved : r e t r i e v a l  o f th e  in fo rm atio n  r e la t in g  
to  th e  ca tego ry  and to  th e  item  and comparison o f th e  two. 
Category s iz e  and o rg a n isa tio n  a f f e c t  the  r e t r i e v a l  and 
th e  comparison i s  a f fe c te d  by th e  dominance. These 
assum ptions can be questioned  b u t t h e i r  acceptance in v i te s  
th e  fo llow ing  ex p lan a tio n .
With la rg e  c a te g o r ie s  th e re  a re  sim ply more words to  
be searched and th e re fo re  r e t r i e v a l  ta k e s  lo n g er -  w ith  
n eg a tiv e  item s th e  search  has to  go on r e l a t i v e l y  longer 
even i f  th e re  i s  a stopp ing  r u le .  The RT i s  co rrespond ing ly  
lo n g er fo r  la rg e r  ca tegory  v e r i f ic a t io n .
With more o rg a n isa tio n  th e  search  can be more system atic  
and th e re fo re  f a s t e r .  T his however has c e r ta in  problem s, 
b a s ic a l ly  because o f th e  d e f in i t io n  o f o rg a n isa tio n  in  t h i s  
in s ta n c e . I t  i s  id e n t i f ie d  as th e  average number o f  item s 
a su b je c t produces when g iven  a  p a r t i c u la r  ca tegory  name.
I s  i t  no t more l ik e ly  th a t  t h i s  g iv e s  an index o f how 
a c c e ss ib le  a s e t  o f  words i s  -  and th en  alm ost c e r ta in ly  
how they  can be r e tr ie v e d  in  v e r i f i c a t io n  i . e .  th e  measure
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seems to  invo lve some c i r c u l a r i t y .  No e f f e c t  o f  n eg a tiv e  
in s ta n c e s  would be found as th e  f lu c tu a t io n s  in  ET would 
be random in  r e l a t io n  to  t h i s  v a r ia b le .
The comparison p ro cess  r e l i e s  on th e  degree o f overlap  
o f th e  two s e ts  o f a t t r i b u t e s ,  f o r  the  ca tegory  and th e  item , 
and t h i s  overlap  w i l l  be g re a te r  w ith  item s which a re  o f 
h igh  dominance. T herefore th e re  w i l l  be a f a s t e r  RT.
Again here th e re  may be a confusion  w ith  a v a r ia b le  o f 
a c c e s s ib i l i ty  in  word space. A sim ple d is ta n c e  assum ption 
may so lve th e  problem .
This paper confirm s th e  tren d  towards seek ing  the  
s o lu t io n  to  memory problem s in  term s o f th e  a t t r i b u te s  
o f th e  item s s to re d . I t  i s  r a th e r  more im portan t here 
as i t  examines th e  s u b je c t’s a b i l i t y  to  g en e ra te  item s 
g iven  some key, which i s  a f t e r  a l l  what may be involved 
in  an open-ended s i tu a t io n  a llow ing  c r e a t iv i ty .
Schulman to o , (1971 and 1975) i s  in d ic a t iv e  o f  t h i s  
approach embodying th e  a t t r i b u t e s  involved in  th e  encoding 
p ro cess  in  memory. Some o f h is  f in d in g s  in d ic a te  th a t  memory 
f o r  sem antic r e la t io n s  su rp asses  memory fo r  s t r u c tu r a l  
r e la t io n s .  Deciding th a t  a word co n ta in s  th e  l e t t e r  A o r 
th a t  i t  has a rep ea ted  l e t t e r ,  p ro v id es  a p o o re r b a s is  fo r  
i t s  l a t e r  re c o g n itio n  th an  d ec id in g  th a t  i t  belongs to  a 
c e r ta in  taxonomic ca teg o ry . This i s  confirm ed by C raik and 
Lockhart (1972). H is th e s i s  i s  th a t  in  o rd e r to  study how 
experience i s  encoded, we should c o n s tru c t a range o f memory 
ta s k s  so th a t  th e  co n ten t and th e  s tru c tu re  o f  th e  encoding 
may be in fe r re d  from th e  r e s u l t s .
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MODELS 2
( iv )  F u rth e r re se a rc h  has led  to  more co n cre te  co n cep tu a li­
s a tio n s  o f th e  memory p ro c e sse s . N otable among th e  th e o r ie s  
proposed a re  th o se  o f Posner, o f  E s te s  and o f Bower.
Posner and Warren (1972) s e t  out 4 p ro p o s itio n s :
(1) each stage  o f encoding g iv es  r i s e  to  a memory 
a p p ro p ria te  to  th e  code c rea ted  a t  th a t  s ta g e ;
(2 ) new codes do no t o b l i t e r a te  p rev io u s old  codes;
(5 ) r e te n t io n  o f each code depends on th e  amount of
co n c en tra tio n  th a t  a su b je c t in v e s ts  on a g iven  code;
(4) th e  memories th a t  re p re se n t th e  v a rio u s  codes may be 
d i f f e r e n t i a l l y  a v a ila b le  to  d i f f e r e n t  ty p es of 
r e t r i e v a l  o p e ra tio n s .
On th e  b a s is  o f p rev io u s  work (Posner 1969) 3 g en era l 
types o f  code a re  v is u a lis e d  -  a p h y s ic a l code ( in v o lv in g  
in fo rm atio n  on th e  p h y s ic a l c h a r a c te r i s t ic s  o f  th e  stim u lus) 
a name code (some in te r n a l  form o f id e n t i f i c a t io n )  and a 
sem antic code (p lac in g  an item  in to  m eaningful r e la t io n  
w ith  th e  o th e r  co n ten ts  o f memory). The im p lic a tio n  here 
i s  th a t  t h i s  i s  a n a tu ra l  p ro cess  o f a n a ly s is  and th a t  th e se  
codes a re  a v a ila b le  a t  d i f f e r e n t  p o in ts  i n  th e  coding p rocess. 
Also something must rem ain o f  th e se  encodings in  long term  
s to ra g e . The au th o rs  a lso  r e j e c t  th e  n o tio n  o f  id e n tify in g  
ty p es  o f code w ith  tem poral p aram ete rs , which appears in  a 
g re a t d ea l o f  p rev io u s  re se a rc h , s in ce  c e r ta in  s tu d ie s  have 
shown th a t  p h y s ic a l codes a re  a v a ila b le  f o r  much lo n g er than  
re se a rc h  had i n i t i a l l y  found (C o lth e a r t and A lla rd , 1971)
-  73 -
and s in ce  one can le a rn  and id e n t i f y  th in g s  l ik e  accen ts  
(presum ably on th e  b a s is  o f t h e i r  p h y s ic a l c h a r a c te r i s t i c s ) .
They confirm  th e  p re v io u s ly  mentioned d is s a t i s f a c t io n  
w ith  th e  tr a c e  approach in  th a t  some form o f d i f f e r e n t i a l  
tag g in g  i s  n ecessa ry  in  o rd e r to  encode c e r ta in  a t t r i b u t e s .  
Hintzman (1970) and Hintzman and Block (1970) in d ic a te  th a t  
th e  tagg ing  id e a  i s  no t a  u se fu l ex p lan a tio n  s in ce  the  
su b je c t does no t know which a sp e c ts  o f th e  stim u lus a re  
going to  be te s te d .
What t h i s  system seems to  p o s tu la te  i s  a s tru c tu re d  
encoding system , more s tru c tu re d  than  Underwood (1969)*8 
su g g estio n s and alm ost in  l in e  w ith  th e  system Horton (1969) 
has proposed w ithou t th e  s t r i c t  tim e base o f  encoding.
In  f a c t ,  th e  name code i s  c lo s e ly  lin k ed  to  a Logogen system , 
a c tin g  as a  key to  f u r th e r  in fo rm atio n  in  memory. The value 
o f th e  name code i s  p robab ly  only  in  i t s  s im i la r i ty  to  a 
Logogen, as an in te rn a l  r e p re s e n ta t io n  o f th e  u n ity  o f  the  
s tim u lu s , s in ce  Posner*s work (Posner and B o ies, 1971, and 
Posner and K le in , 1971) has been done w ith  s in g le  l e t t e r s  
as th e  to-be-remem bered item s and th e se  a re  obv iously  
sem an tica lly  re p re se n ta b le  as  a name. However, i f  o rd in a ry  
words a re  used as th e  s tim u lu s , th e  need fo r  and the  a c tu a l  
ex is ten c e  o f a name code, se p a ra te  from th e  p h y s ic a l and 
sem antic codes, may be s e r io u s ly  questioned . On th e  whole 
th e  id e a s  expressed a re  a v ia b le  system o f coding s t r u c tu re  
and th e  d i s t in c t io n  o f  p h y s ic a l and sem antic codes i s  used 
in  th e  work to  be re p o r te d .
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The approach o f E s te s  (1972) i s  im portan t f o r  a 
s l i g h t ly  d i f f e r e n t  reaso n . What h is  paper s e ts  ou t to  
do i s  to  b rin g  to g e th e r  th e  two stream s o f  thought o f  
a s s o c ia t io n  and o f  encoding. While accep ting  th a t  what 
i s  s to re d  in  memory must be some coded v e rs io n  o f the  
stim u lu s in p u t, he ex p resses  some re s e rv a tio n s  concerning 
the  use o f th e  id e a  o f coding and decoding as used by 
such re se a rc h e rs  as Johnson (1969), where th e  decoding 
p ro cess  w hile being  incom plete ly  s p e c if ie d , tends to  
in d ic a te  a complex c o n tro ll in g  p ro cess  which in  th e  end 
may be l i t t l e  d i f f e r e n t  from th e  confusions o f s t r i c t  
a s s o c ia tio n s .
H is model suggests th e  use o f a c o n tro l elem ent which 
i s  a s so c ia ted  to  th e  item s which would in  normal a s so c ia tio n  
term s be a sso c ia te d  w ith  one an o th er. These c o n tro l elem ents 
a re  in  tu rn  r e la te d  to  one ano ther and so on in  a h ie ra rc h ic a l  
s t r u c tu r e .  These c o n tro l elem ents may be tak en  to  re p re se n t 
a t t r i b u t e s  which p rov ide  th e  l in k  between th e  item s jo in ed  
by th e  c o n tro l elem ent. Indeed, E s te s  s p e c i f ic a l ly  compares 
h is  system w ith  th e  f e a tu re  e x tra c t io n  o f Norman and 
Rum elhart (1970) and th e  Images d e a l t  w ith  by S h if f r in  (1970). 
The system works as fo llo w s: a t  th e  tim e o f  in p u t o f th e
to-be-remem bered item s, some elem ent o r  a sp ec t o f the  
c u r re n t co n tex t se rv es  as a tem porary c o n tro l elem ent.
This s i tu a t io n  e x i s t s  w hile th e  item s a re  in  sh o rt term 
memory, and a re  being  rehearsed  -  s t a b i l i t y  i s  ob ta ined  i f  
some item  in  long term memory i s  a c tiv a te d  by th e  jo in t  
e f f e c t  o f th e  e x is t in g  a s s o c ia tio n s  w ith  some asp ec t o f 
th e  co n tex t and one o r more o f th e  in p u t item s.
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R e tr ie v a l occurs when th e  c o n tro l elem ents a re  a s so c ia ted  
w ith  cues which c o n s t i tu te  p a r t  o f th e  con tex t a t  th e  tim e 
o f r e c a l l .  One in te r e s t in g  asp ec t which i s  h in te d  a t  by 
th e  s t ru c tu re  o f  th e  r e c a l l  system , i s  th e  use o f  a 
m o tiv a tio n a l elem ent as th e  i n i t i a l  s tep  in  th e  search  
fo r  th e  item . T his opens a way in to  problems in  
C ognitive Psychology and th e  conscious p ro cesses  involved 
in  r e c a l l .
Much of h is  work i s  based on th e  in v e s t ig a t io n  o f 
o rd e r e f f e c t s  in  STM and th e re fo re  i s  no t im portan t h e re , 
bu t th e  im p lic a tio n s  fo r  LTM a re  in te r e s t in g  and th e  value 
d e r iv e s  from M s aw areness o f th e  inadequac ies o f  bo th  
th e  sim ple a s s o c ia tio n  hy p o th esis  and th e  u n sp ec if ied  
coding approach.
One f in a l  and most re c e n t model which a ttem p ts  to  
in c o rp o ra te  many o f th e  f e a tu re s  mentioned p re v io u s ly , 
i s  th a t  o f Anderson and Bower (1973)# E s s e n t ia l ly  t h i s  
i s  a comprehensive computer model o f  th e  l in g u i s t i c  
p ro c e s se s , based on th e  re c o g n itio n  and memory f o r ,  
gram m atical s t r u c tu r e .  Thus th e  model p e rc e iv e s  and 
s to re s  a sp ec ts  o f  d isc o u rse , r a th e r  th an  l i s t s  o f words, 
o r  f e a tu re s  o f  words. The la y -o u t o f  th e  model i s  shown 
in  f ig u re  3» B r ie f ly  in fo rm atio n  i s  r e g is te r e d  by sensory  
r e g i s t e r s  recoded in to  h ig h e r-o rd e r  f e a tu re s  and held  in  
lim ite d  ca p ac ity  au d ito ry  o r v is u a l  b u f fe r s .  The p a rs e rs  
an a ly se  th e  co n ten ts  o f th e se  b u f fe r s  and produce a 
d e s c r ip t io n  s u ita b le  f o r  t r a n s f e r  to  long term  s to ra g e .
Auditory
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Figure 3* HAM (Anderson and Bower, 1975» p .15?)
The l in g u i s t i c  p a r s e r  t r a n s l a te s  n a tu ra l  language sta tem en ts  
in to  conceptual d e s c r ip t io n s ,  w hile the  p e rc e p tu a l p a rs e r  
b u ild s  up a d e s c r ip t io n  o f th e  sensory  co n ten ts  of th e  b u ffe rs , 
The ou tpu t o f th e  p a rs e r  i s  sen t as a probe to  be matched to  
th e  ap p ro p ria te  co n ten ts  o f long term  memory. The probe and 
i t s  m atching s t r u c tu re  i s  ou tpu t to  th e  ex e cu tiv e , which 
c o n tro ls  a l l  th e  in fo rm atio n  p ro cess in g  -  le a d in g  to  fu r th e r  
p ro b es, s to rag e  or to  o u tp u t.
The system i s  very  am bitious and d ea ls  w ith  a g re a t 
many complex problem s in  th e  re c o g n itio n  and s to rag e  of 
n a tu ra l  language. I t  i s  u n fo rtu n a te ly  o v e r - r e l ia n t  on 
computer language and p ro c e sse s , b u t th e re  i s  much which 
i s  o f i n t e r e s t  h e re ."
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The model does no more than  acknowledge th e  p h y s ic a l 
codes produced in  th e  i n i t i a l  s ta g e s  o f a n a ly s is  (b u t they  
a re  s im ila r  to  P o sn e r 's  id e as  and M orton 's) and co n c en tra te s  
on th e  c h a r a c te r i s t ic s  s to red  l a t e r .
The name o f th e  model, Human A sso c ia tiv e  Memory (HAM) 
d e r iv e s  from th e  a s s o c ia tiv e  r e la t io n s  b u i l t  up in  th e  
t r e e  s t ru c tu re s  genera ted  by n a tu ra l  language. This i s  
c le a r e r  when they  make th e  d i s t in c t io n  between th e  id e a  
node and word node, f o r  each word in p u t. The id e a  nodes 
a re  e s s e n t ia l ly  nam eless e n t i t i e s  th a t  acq u ire  th e i r  
meaning from th e  co n fig u ra tio n  o f a s s o c ia tio n s  in to  which 
they  e n te r  w ith  o th e r  id e a s . The a c tu a l E n g lish  word, i s  
a  se p a ra te  node th rough which th e  o rth o g rap h ic  and 
a r t ic u la to r y  param eters a re  a c c e s s ib le . This alm ost seems 
to  hark  back to  th e  le a rn in g  m odels, whose meaning e x is ts  
on ly  in  th e  p a t te r n  form ed, except in  th e  ex is ten c e  o f an 
ex ecu tiv e . The word node i s  connected by a member r e l a t io n  
to  th e  concept o f  th e  word. I n tu i t i v e ly  t h i s  i s  very 
conven ien t, s in ce  i t  would allow  t i p  o f th e  tongue 
phenomenon where th e  name cannot be r e tr ie v e d  d e sp ite  
o th e r  in fo rm atio n  being  a v a ila b le .
In  encoding th e  p a rs e r  c a l l s  upon 5 ty p es o f s to ra g e ; 
f i r s t l y  th e  au d ito ry  and v is u a l b u f fe r s ,  secondly  a push­
down s to re  o f co n tex t in fo rm atio n , to  in d ic a te  th e  con tex t 
o f  p rev io u s  ite m s, and th i r d ly  a working memory, much th e  
same as A tkinson and S h i f f r i n 's  (1968) b u f f e r ,  fo r  
t r a n s f e r r in g  in fo rm atio n  to  long term s to r e .  Thus HAM
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does in c o rp o ra te  many o f the  encoding f in d in g s  in  i t s  
in p u t s tru c tu re  and fo r  th e se  reaso n s does ex p la in  many 
o f th e  memory f in d in g s .
W ithin long term  s to rag e  th e  search  i s  a q u asi­
p a r a l l e l  sim ultaneous search  from a l l  th e  nodes o f th e
in p u t t r e e .  Each node sends ou t a se q u e n tia l m atching 
probe (hence th e  q u a s i -p a ra l le l )  and the  probe a ttem p ts 
to  o b ta in  co n tex tu a l in fo rm atio n  re le v a n t to  th e  item .
The execu tive  w il l  th en  decide which asp ec t o f the  
r e tr ie v e d  in fo rm atio n  i s  re le v a n t fo r  th e  pu rpose , and 
th u s w il l  have id e n t i f ie d  th e  in p u t. In  o b ta in in g  f a c t  
in fo rm atio n  say, concerning th e  use o f th e  word, HAH w il l  
confine i t s e l f  to  th e  req u ired  r e l a t io n ,  n e g le c tin g  o th e rs  
( fo r  in s ta n c e , su p e rse t in fo rm atio n ) HAH s e le c ts  the  b e s t 
m atching memory s tru c tu re  to  th e  k -elem ents o f th e  p robe, 
using  a th re sh o ld  to  decide how many elem ent m atches a re  
req u ired  fo r  ou tpu t o f the  c o r re c t  s ig n a l .
The value o f HAH cannot as y e t be a s se sse d , though i t
i s  c le a r  th a t  i t  w i l l  account fo r  a la rg e  p o r tio n  o f th e
fin d in g s  mentioned h e re , i f  we add th e  c le a r e r  op in ions on
th e  sensory c h a r a c te r i s t i c s ,  a t t r ib u te d  to  Posner and Warren
( 1972) .  I t  i s  s im ila r  to  K is s 's  id e a s , though i t  i s  much
more comprehensive in  i t s  approach to  the  o rg a n isa tio n  o f
memory and th e  in p u t and ou tpu t c o n tro ls .  Again i t  a lso  
to
a ttem p ts  ^combine th e  a s s o c ia t iv e  and the  coding approaches, 
as  in  E stes  (1972), and t h i s  in  f a c t  i s  th e  c u rre n t advance 
being  made in  th e  f i e ld  o f memory s tu d ie s  -  an attem pt to  
come to  term s w ith  th e  n o tio n  th a t  b o th  a s s o c ia t io n  and 
encoding a re  e s s e n t ia l  as b a s ic  b locks o f  memory.
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The in fo rm atio n  p ro cess in g  approach, in  general^  
has p rogressed  very  ra p id ly  from th e  i n i t i a l  concern 
over tem poral param eters and c a p a c i t ie s  o f  p a r ts  o f 
memory, to  a more r e a l i s t i c  a p p ra is a l  o f th e  o rg an i­
s a t io n a l  elem ents in  memory and ju s t  how th e i r  e f f e c t s  
can be explored .
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FURTHER APPROACHES
To complete th e  s e c tio n  on memory i t  may he u se fu l 
to  examine two approaches which g ive an in d ic a t io n  o f th e  
way memory re se a rc h  w i l l  develop in  the  nex t few y e a rs .
The f i r s t  derived  from th e  work o f Pribram  (1971) a r is e s  
out o f a long s e r ie s  o f experim ents concerning p h y s io lo g ic a l 
psychology, the  second fo llow s on from th e  in fo rm atio n  
p ro cess in g  approach and i s  seen in  th e  work o f Meyer (1973)*
Going back to  the  p o in t make by K iss (1971): though 
as P sy ch o lo g is ts , we should n o t seek r e d u c t io n is t  so lu tio n s  
to  th e  problems encountered , i t  would be f o o l is h  to  igno re  
th e  developments made in  th e  f i e ld  o f  physio logy  and no t 
to  s t ru c tu re  our p sy ch o lo g ica l models in  th e  l i g h t  o f  th e se  
f a c t s .  In  p a r t i c u la r ,  f in d in g s  th a t  i t  i s  p o s s ib le  to  
d es tro y  la rg e  a re a s  o f th e  b ra in  and s t i l l  have l i t t l e  o r 
no e f f e c t  on h ig h ly  complex behav iou r, c a s t  some doubts on 
th e  emphasis o f  in fo rm atio n  p ro cess in g  models on fix ed  
s t r u c tu r a l  system s. The id ea  o f s in g le  search es through 
memory, such as M illw ard 's  random w alk, may be co n tra ry  to  
p h y s io lo g ic a l knowledge -
"Since th e  convergence o f many im pulses on any one 
neuron i s  req u ire d  to  make i t  d isc h a rg e , cha in s o f 
s in g le  neurons cannot p ropagate  a wave o f a c t iv i ty  
th rough th e  c o rte x . R ather th e  p ro p ag a tio n  resem bles 
an advancing f ro n t  o f m u ltila n e  t r a f f i c s ,  w ith  many 
c e l l s  a c tiv a te d  in  p a r a l l e l  a t  each sy n ap tic  linkage 
in  th e  c h a i n . , . , "  E cc les , S c ie n t i f ic  American, 1958.
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There have been a number o f a ttem p ts to  c h a ra c te r iz e  
le a rn in g  and memory in  some p h y s io lo g ic a l fa sh io n  ( e .g .  
n e u ra l growth, fu n c tio n s  o f  g l i a  c e l l s ,  and most n o ta b ly , 
the  RHA and p ro te in  s tu d ie s )  w ith  very  lim ite d  success 
and c e r ta in ly  w ith  l i t t l e  in s ig h t  from th e  p s y c h o lo g is t 's  
p o in t o f  view. Pribram  (19?1) has suggested a system 
which does open up in te r e s t in g  p o s s i b i l i t i e s  from th e  
p sy ch o lo g ica l s ta n c e . With th e  TOTE mechanism as funda­
m ental he confirm s th e  id e a  o f fe a tu re  d e te c to rs  and 
a n a ly z e rs , producing in te ra c t in g  p a t te rn s  o f e x c i ta t io n  
which as they  a re  tra n sm itte d , become organized  in  p a r a l l e l .  
In  some measure th e  fe a tu re  d e te c to rs  may produce some 
sensory  code. The most in te r e s t in g  id ea  appearing  in  
t h i s  re se a rc h  i s  th a t  a hologram may form th e  b a s is  of 
some long  term  s to rag e  mechanism.
The hologram i s  a r e c e n tly  d iscovered  o p t ic a l  
phenomenon. I t  i s  th e  s to r in g  on a f i l t e r  o f th e  wave 
p a t te rn s  produced from an o b je c t ,  by il lu m in a tin g  i t  w ith  
a coheren t l i g h t  source . When th e  p ro cess  i s  r e a c t iv a te d , 
th e  waves can be read  out to  produce an image o f th e  o b je c t, 
i . e .  when one looks a t  th e  f i l t e r  illu m in a te d  from behind , 
a 5-dim ensional image i s  seen. An im portan t p o in t i s  th a t  
th e re  i s  no image in h e re n t In  th e  hologram i t s e l f ,  the  
image e x is ts  in  space in  f ro n t  o f th e  hologram. While 
being  an in te r e s t in g  s c i e n t i f i c  to y  i t  has very  in te r e s t in g  
im p lic a tio n s . I t  can be d escribed  m athem atically  ( th e re fo re  
th e  hologram need no t be based on a l ig h t  source as long as 
th e  m athem atical laws a re  complied w ith ) and Rodieck (1969)
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has shown th a t  th e se  m athem atical requ irem en ts a re  
s a t i s f i e d  in  th e  shape o f th e  v is u a l re c e p tiv e  f i e l d .
Thus n o tio n s  o f l a t e r a l  in h ib i t io n  in  th e  v is u a l 
re c e p tiv e  f ie ld  can be d escribed  as p a t te rn s  o f 
in te r fe re n c e  and th e  ou tpu t from i t  may correspond 
to  some holographic fu n c tio n .
Given th a t  th e re  i s  some b a s is  fo r  th e se  s t ru c tu re s  
in  one p a r t  o f th e  n e u ra l system , i t  may be accep tab le  
to  look fo r  the  s t r u c tu re s  elsew here.
The p h y s ic a l hologram has many in te r e s t in g  fe a tu re s  
which a re  s im ila r  to  a memory system -  th e  in fo rm atio n  i s  
no t lo c a lis e d  b u t d is t r ib u te d  throughout th e  p la te  and th e  
image to  be produced i s  r e s i s t a n t  to  damage to  p a r ts  o f 
th e  p la te .  Given a t in y  p a r t  o f th e  o r ig in a l  reco rd  a l l  
i t s  co n ten ts  can be reproduced. The ca p ac ity  o f the  
reco rd  has huge p aram ete rs; th e  wave le n g th  o f th e  l ig h t  
used which i s  v a r ia b le  over a very  la rg e  ran g e , each 
p o in t accessin g  a d i f f e r e n t  wave p a t te r n ,  and a lso  th e  
angle o f th e  l ig h t  source s to re s  and r e t r ie v e s  d i f f e r e n t  
in fo rm atio n .
What Pribram  proposes i s  th a t  th e  hologram may e x is t  
in  th e  a r r iv a l  o f im pulses a t  neuronal ju n c tio n s  which 
a c t iv a te  h o r iz o n ta l c e l l  in h ib i to ry  in te r a c t io n s .  When 
th e  a r r iv a l  p a t te rn s  converge in te r fe re n c e  p a t te rn s  a r i s e  
and t h i s  in te r fe re n c e  i s  d is t r ib u te d  over th e  e n t i r e  ex ten t 
o f th e  n eu ra l p a t te r n .  I f  we assume th a t  t h i s  a c t iv i ty  can 
be made more permanent by some n eu ra l f a c i l i t a t i o n ,  th en
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we have a model o f  long term  s to ra g e . R e tr ie v a l from 
th i s  demands only  th e  r e p e t i t io n  o f th e  p a t te r n  (o r  th e  
e s s e n t ia l  p a r ts )  which o r ig in a l ly  i n i t i a t e d  s to ra g e .
(The f in d in g s  o f Tulving and Thompson, 1970, where th e  
cue and th e  to -h e - re c a lle d  item  must be s to red  to g e th e r  
fo r  th e  one to  a c t as  a cue fo r  th e  o th e r ) .  This type 
o f system does away w ith  th e  need fo r  lo c a tio n  in fo rm atio n  
since  the  req u ired  in fo rm atio n  can be d i r e c t ly  accessed 
by p ro v id in g  p a r t  o f th e  c o n tex t.
The idea  o f u sing  in te r fe re n c e  p a t te rn s  i s  no t a new 
one, V illshaw , Buneman and Longuet-H iggins, 1969 proposed 
a s im ila r  type o f system though s p e c i f ic a l ly  no t based 
on th e  hologram. For th e  p sy ch o lo g is t th e  hologram seems 
the  more a t t r a c t i v e  system as i t  does g ive th e  req u ired  
f l e x i b i l i t y  to  memory, a llow ing th e  developm ental 
a c q u is i t io n  o f co n tex t- lin k e d  ho lograph ic  in fo rm atio n .
A ll th e  codes p re v io u s ly  d iscussed  would be held  in  th e  
one image, and only  p a r t  o f a co n tex t would be req u ired  to  
produce a l l  th e  in fo rm atio n  needed fo r  complex judgements 
o r fo r  s tra ig h tfo rw a rd  r e c a l l .  Anderson and Bower's 
execu tiv e  would be req u ired  to  in te r p r e t  th e  p a t te r n  and 
to  feed back commands fo r  f u r th e r  search  e tc .  At p re se n t 
th e  system must be regarded  as  h ig h ly  sp e c u la tiv e  b u t as 
i t  r e p re s e n ts  developments a t  an in te r f a c e  w ith  p sy ch o lo g ica l 
memory re se a rc h , i t  i s  c e r ta in ly  o f  i n t e r e s t .
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More p sy ch o lo g ica l in  i t s  re fe re n c e  has been th e  
work o f Meyer (most r e c e n t ly  1973) being based from th e  
stan d p o in t o f a broad in te r p r e ta t io n  o f th e  in fo rm atio n  
p ro cess in g  approach. At th e  same tim e h is  id e a s  may be 
lin k ed  in  some sense to  th e  above through h is  in v o ca tio n  
o f more b a s ic  id e a s  o f e x c i ta t io n ,  in  th e  t r a d i t io n a l  
sense. His work fo llo w s th e  approach o f S ternberg  (1969) 
in  th e  use o f R eac tion  Time as an in d ic a to r  o f  more 
fundam ental p ro cesses  in  th e  memory system . He has 
in v e s tig a te d  m ainly sem antic memory bu t th e  id e a s  can 
be eq u a lly  app lied  to  o th e r  a sp ec ts  o f long term  s to rag e . 
C h a ra c te r i s t ic a l ly ,  the  experim ent rep o rted  (Meyer, 1970, 
Meyer and Schvaneveldt, 1971) has been th e  p re s e n ta tio n  
o f two key words about th e  r e l a t io n  o f which th e  su b je c t 
must make a d e c is io n . This ET has been measured as a 
fu n c tio n  o f the  a c tu a l r e la t io n  o f th e  two w ords, as a 
fu n c tio n  o f th e  d e c is io n  made by th e  su b je c t and in  term s 
o f th e  vary ing  ca tego ry  s iz e s  o f  th e  two item s under study .
I n i t i a l l y  th e  f in d in g s  concerning a to -b e -v e r if ie d  
su p e rse t r e la t io n  o f th e  form " a l l  S a re  P ", in d ic a te d  the  
n e c e s s ity  o f a two stag e  model o f  d ec is io n : w hether S and 
P a re  r e la te d  and then  how th ey  a re  r e la te d .  I t  i s  
in te r e s t in g  to  see th a t  Anderson and Bower's model would 
handle t h i s  type o f d a ta  in  much th e  same way, as the  
E xecutive would e s ta b l i s h  by a s s o c ia tio n  th a t  th e  two 
words were r e la te d ,  and then  by a  new search  th a t  one 
e n try  produced a l l  th e  o th e rs  b u t no t v ic e  v e rsa .
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In  p o s tu la tin g  a d is ta n c e  model in  th e  o rg a n iz a tio n  
o f sem antic memory, Meyer and Schvaneveldt (1971) suggest 
a p h y s io lo g ic a l mechanism o f  sp read ing  e x c i ta t io n  as an 
in d ic a to r  o f th e  degree o f f a c i l i t a t i o n  gained hy item s 
on th e  r e t r i e v a l  o f item s c lo se  in  sem antic d is ta n c e .
The c r e d ib i l i t y  o f t h i s  i s  supported by th e  f in d in g s  
th a t  when two s e r ie s  o f  l e t t e r s  a re  p resen ted  and th e  
su b je c t must in d ic a te  w hether they  a re  words th e  tim e 
taken  to  access th e  in fo rm atio n  fo r  th e  second d ec is io n  
v a r ie s  d i r e c t ly  w ith  th e  degree o f  a s s o c ia tio n  o f  th e  two 
item s; and hence by im p lic a tio n  w ith  th e  d is ta n c e  a p a rt 
o f th e  item s. The model, supported by Meyer, Schvaneveldt 
and Ruddy (1972) s ta te s :
" . . .  r e t r ie v in g  in fo rm atio n  from a p a r t i c u la r  memory 
lo c a tio n  produces a p ass iv e  'sp read  o f  e x c i ta t io n ' 
to  o th e r  nearby lo c a tio n s  f a c i l i t a t i n g  l a t e r  
r e t r i e v a l  from them ."
This type o f concept i s  n o t th e  same as P rib ram 's  
wave p a t te rn s  though th e  n o tio n  o f f a c i l i t a t i o n  may be 
in  common, b u t th e  im portance in  th e  concept i s  th a t  i t  
in d ic a te s  th e  need fo r  an in te r f a c e  w ith  n o tio n s  o th e r 
th an  those  d i r e c t ly  derived  from computer in v e s t ig a t io n s .  
Meyer s t ic k s  q u ite  c lo s e ly  to  th e  d a ta  base id e a  o f K iss 
e tc .  and memory i s  seen as no th ing  more th an  a s e r ie s  o f 
s to rag e  lo c a tio n s ,  b u t p r in c ip le s  such as t h i s  open 
im portan t a sp ec ts  o f a dynamic memory system .
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Meyer, Schvaneveldt and Ruddy (1972) g ive evidence 
th a t  in c re a s in g  th e  in te r v a l  between two a s so c ia te d  words 
d ecreases  the  f a c i l i t a t i o n  o f th e  RT fo r  t h e i r  i d e n t i f i ­
c a tio n  as words, whereas se p a ra tin g  them w ith  an 
unasso c ia ted  word does no t e lim in a te  th e  e f f e c t  o f 
f a c i l i t a t i o n  in  RT# A ssociated  words a re  judged f a s t e r  
than  u n asso c ia ted  words. Spreading e x c i ta t io n  i s  shown 
to  be a b e t t e r  ex p lan a tio n  o f  th e se  f in d in g s  th an  lo c a tio n  
s h i f t in g ,  which i s  th e  n a tu ra l  th eo ry  o f  th e  coding 
hy p o th esis  ( t h i s  assumes th a t  g iven  th e  code th e  word can 
be r e tr ie v e d  w ithou t d is tu rb in g  th e  o th e r  words in  the  
s to r e ) .  The im portan t conclu sion  i s  th a t  i t  a llow s us 
to  c h a ra c te r is e  f a c i l i t a t i o n  o f c o n te x t, s in c e  th e  
r e t r i e v a l  o f th e  f i r s t  item  c re a te s  a con tex t o f  lowered 
th re sh o ld s  (by th e  sp read ing  wave) and t h i s  co n tex t allow s 
e a s ie r  r e t r i e v a l  o f  th e  second item  from th a t  memory a re a . 
S tran g e ly  enough th i s  i s  alm ost th e  r e s u l t  im plied by 
P rib ram 's  id e a s , though th e  c ru c ia l  d if fe re n c e  i s  th a t  
when an item  i s  r e tr ie v e d  th e  whole con tex t i s  brought to  
th e  execu tive  p a r t  f o r  s e le c t io n ,  and consequen tly  th e  item s 
c lo s e ly  r e la te d  to  th e  chosen (o r  v e r i f ie d  item ) w il l  more 
e a s i ly  be recognised  in  f u r th e r  t e s t s .
The in te n t io n  in  quoting th e se  two approaches to  th e  
problem o f human memory i s  to  i l l u s t r a t e  how d iv e rse  f i e ld s  
w i l l  c o n tr ib u te  to  th e  study , and why i t  may be necessary  
to  invoke p r in c ip le s  no t d i r e c t ly  a t t r ib u ta b le  to  in fo rm ation  
p ro ce ss in g , which i s  in c re a s in g ly  re ly in g  on computer 
term inology and e x p e r t is e  as  a prov ing  ground fo r  the  th eo ry .
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The conclusions to  he drawn from t h i s  review  o f th e  f i e ld  
o f memory re se a rc h  a re  two fo ld :
f i r s t ,  th e  e a r ly  approaches which s tre s se d  th e  cap ac ity  
and th e  tem poral param eters have to  a large  e x te n t been 
superceded by a concern fo r  th e  n a tu re  o f  o rg a n iz a tio n  
in  memory, m ainly in  term s o f how in p u t i s  encoded and 
th en  how re p re s e n ta tio n s  a re  r e t r ie v e d ;  
second, th a t  p rev io u s d is t in c t io n s  between a s s o c ia tio n  
p r in c ip le s  and th e  d o c tr in e  o f coding cannot now be 
u s e fu lly  upheld as se p a ra te  th e o r ie s  o f memory- I t  
seems in e v ita b le  th a t  any th eo ry  o f memory must invo lve 
th e  use o f codes which m irro r  th e  way we p e rc e iv e  our 
w orld, y e t  a t  th e  same tim e th e re  i s  a need in  memory 
fo r  some mechanism o f dependence whereby item s a re  
co n tiguously  arranged by im portance -  t h i s  i s  p robab ly  
b e s t described  by the  p r in c ip le  o f  a s so c ia tio n -
I t  i s  no t c le a r  where th e  m ainstream  o f t h i s  re se a rc h  
w i l l  lead  bu t i t  may w ell be th e  case th a t  in d iv id u a l 
d if fe re n c e s  and c o r r e la t io n s  w ith  o th e r  co g n itiv e  
a b i l i t i e s  dependent on memory, w i l l  shed an amount o f  
l i g h t  on the  study* This l in e  o f  argument w i l l  be examined 
in  t h i s  th e s i s .
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R esearch in v o lv in g  C re a t iv i ty  and Memory
This f in a l  s e c tio n  should serve  to  in d ic a te  th e  ground 
work on which th e  approach adopted in  t h i s  r e p o r t ,  i s  based 
and from where i t  d e r iv e s  i t s  m otive. However in  t h i s  
in s ta n c e  th e re  i s  a d e a rth  o f re se a rc h  which in v o lv es bo th  
the  f i e ld s  which a re  under d isc u ss io n . One study  which 
s e t  out to  in v e s t ig a te  c r e a t iv i ty  through th e  techn iques 
o f le a rn in g  and memory i s  th a t  o f M aier, p u b lished  in  f iv e  
se p a ra te  r e p o r ts  b u t b a s ic a l ly  in v o lv in g  th e  same methodology. 
(M aier, J u l iu s  and Thurber 1967 I ,  M aier and Burke, 1968 I I ,  
Maier e t  a l . ,  1968 I I I ,  Maier and Thurber, 1968 IV and 
Maier e t  a l .  1968 V).
They suggest two methods o f  approach to  th e  problem o f 
c r e a t iv i ty :  1. th e  c re a tiv e  mechanism i s  th e  same as fo r
le a rn in g  and th e re fo re  re p re s e n ts  a p a r t ic u la r  asp ec t o f 
th e  le a rn in g  fu n c tio n , 2. c r e a t iv i t y  i s  a h ig h e r m ental 
p ro cess  th an  le a rn in g  -  a  g i f t  some people have. They 
began from th e  form er v iew poin t. The type o f q u es tio n  
they  ask i s  " . . .  w hether some peop le  a re  r e l a t i v e l y  more 
in c lin e d  to  use elem ents in  th in k in g  th a t  have been 
a s so c ia te d  in  p a s t  ex p erien ce , whereas o th e rs  a re  r e l a t iv e ly  
more in c lin e d  to  n e g le c t a s s o c ia tiv e  bonds o r to  make new 
com binations o f  o ld  e lem en ts."
T heir experim ents co n s is ted  o f a llow ing  th e  su b je c ts  
to  le a rn  p a ire d  a s s o c ia te s  to  a c e r ta in  c r i t e r i o n ,  and th en  
ask ing  them to  co n s tru c t a s to ry . There a re  th re e  ty p es 
o f  p a ire d  a s s o c ia te  r e la t io n s h ip s :
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1. n e u tra l  -  cannot e a s i ly  be used in  p rox im ity  
( d iamond s-w arden)
2. congruous -  f i t  to g e th e r  in  th e  s to ry  assigned  
(w icked-drunkard)
3* incongruous -  do no t f i t  to g e th e r  in  th e  s to ry  assigned  
( dry-basem ent)
The s to r ie s  a re  then  scored f o r  o r ig in a l i ty  as  in  
G etze ls  and Ja c k so n 's  (1962) study . U n fo rtu n a te ly  th e re  
was no c le a r  r e l a t io n  between o r ig in a l i ty  and p a r t i c u la r  
word usage, though th e i r  th eo ry  would have p re d ic te d  th a t  
frag m en ta tio n  and recom bining would be r e la te d  to  
o r ig in a l i ty .  However they  did f in d  th a t  fragm en ta tion  
was a c o n s is te n t a b i l i t y  and th e re fo re  w orth f u r th e r  study .
When they  encouraged su b je c ts  to  w rite  c re a tiv e  
s to r ie s  -
" I t  i s  apparen t th a t  reducing  th e  p re fe re n ce  fo r  old  
 ^ p a i r s  reduces th e  frequency w ith  which th ey  a re  used 
bu t does no t e lim in a te  them. Furtherm ore, in s t ru c t io n s  
f a i le d  to  in c re a se  th e  c re a tio n  o f new p a i r s  . . .  " II.(p-^^7^
They went on to  in v e s t ig a te  whether degree o f le a rn in g  
in flu en ced  th e  type o f usage.
"One might expect th e  s tren g th en in g  o f a s s o c ia tiv e  
bonds to  in c re a se  th e  usage o f old p a i r s  and decrease 
th e  usage o f s in g le  words and new p a i r s . . .  The f a c t  
th a t  n e i th e r  o ccu rred , d e s p ite  th e  memory s c o re 's  
s ig n i f ic a n t  improvement, and th e  in tro d u c tio n  o f  over­
le a rn in g , su ggests  th a t  re in fo rcem en t might o p era te
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to  in c re a se  r e c a l l ,  bu t th a t  in  a problem so lv in g  
s i tu a t io n  some kind o f s e le c t io n  p ro cess  o p e ra te s  
to  o f f s e t  th e  s tre n g th  o f th e  a s s o c ia tiv e  bonds." I l l
Perhaps th e  type o f sea rch  adopted by th e  su b je c t in  
t h i s  open ended ta sk  in v o lv es th e  use o f codes in a p p ro p r ia te  
to  th e  p rev io u s a s s o c ia t io n . A f u r th e r  experim ent ten d s 
to  confirm  t h i s .  When o rg a n iz a tio n  in  r e c a l l  was s tu d ied  
p r io r  to  th e  s to ry  w ri tin g  -
"C lu ste rin g  was ev id en t bu t th e  s t a b i l i t y  o f  c lu s te r s  
v a r ie d . However when th e  problem o f  u sin g  th e  words 
in  a s to ry  was p re se n te d , no in d iv id u a l used the  
words accord ing  to  th e  way in  which th ey  were s to re d . 
Even those w ith  h ig h ly  s ta b le  r e c a l l  l i s t s  com pletely 
abandoned th e  o rg a n iz a tio n  e s ta b lish e d  in  r e c a l l . "  V.
D espite th e  g en e ra l d i f f i c u l t y  o f th e  s e r ie s  o f s tu d ie s  
in  th a t  they  did no t measure what they  s e t  out t o ,  they  do 
i l l u s t r a t e  the  p o in t th a t  m eaningful th in g s  can be sa id  
about co g n itiv e  p ro cesse s  w ith  th e  e s ta b lish e d  techn iques 
o f memory re se a rc h . The a c tu a l  f in d in g s  a re  in te r e s t in g  
in  th a t  they  suggest th a t  su b je c ts  use d i f f e r e n t  sea rch  
s t r a t e g ie s  accord ing  to  th e  ta s k  and th e re  i s  a s l ig h t  
im p lic a tio n  th a t  use o f p a ire d  a s s o c ia te s  may no t in d ic a te  
the  normal usage o f memory in  v e rb a l ta s k s .
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EXPERIMENTAL APPROACH
The d i f f i c u l t y  w ith  th e  p re v io u s ly  mentioned s tu d ie s  
o f Maier e t  a l .  (1968) i s  th a t  they  lo s t  s ig h t o f  th e  
c r e a t iv i ty  l in k  and f a i le d  to  e s ta b l i s h  the  measure stu d ied  
as an im portant c o n s is te n t a b i l i t y .  While i t  i s  d i f f i c u l t  
to  determ ine ju s t  what th e  a b i l i t y  measured was, i t  i s  
re le v a n t to  no te th a t  th e  f a c to r s  o f  f l e x i b i l i t y  o u tlin e d  
by G uilford  (1967) and d iscussed  by W allach (1972) correspond 
in  many re s p e c ts  to  th a t  o f  frag m en ta tio n , in  t h e i r  seeming 
im portance in  c re a t iv e  th in k in g  bu t t h e i r  c lo se  a f f i n i t y  to  
convergent a b i l i t i e s .  The g en era l approach o f M aier i s  
im portan t however, in  th a t  he used an experim ental measure 
to  tap  a co g n itiv e  a b i l i t y .
The approach adopted here  i s  s im ila r  in  th a t  i t  i s  
hoped to  c h a ra c te r is e  a h i th e r to  known co g n itiv e  a b i l i t y  
as an in d iv id u a l v a r ia b le  worthy o f experim ental in v e s t ig a t io n , 
in  th e  manner o f th e  study  o f  memory. The id e a  behind such 
a m ixture d e riv e s  from work such a s , th a t  o f DeGroot (1965) 
when he s tu d ied  th e  r e c a l l  o f Chess m asters  o f complex 
m iddle game s i tu a t io n s  exposed fo r  a b r i e f  p e r io d . The 
d if fe re n c e  between th e  r e c a l l  o f  m asters  and th a t  o f competent 
chess p la y e r s , a p a rt from a q u a n t i ta t iv e  one, where m asters 
re c a l le d  alm ost a l l  o f th e  s i tu a t io n  w hile o rd in a ry  p la y e rs  
r e c a lle d  much l e s s ,  was in  th e  q u a l i ty  o f th e  re c a ll*  The 
m asters tended to  impose an o rg a n iz a tio n  of t h e i r  own on th e  
m a te r ia l which r e f le c te d  t h e i r  experience and f e e l in g s ,  
e s s e n t ia l ly  a dynamic coding, w hile  th e  o th e r p la y e rs  tended 
to  attem pt a l i t e r a l  o rg a n iz a tio n  o f th e  p o s i t io n s  w ith  
l i t t l e  e la b o ra tio n  in  t h e i r  encoding.
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F u rth e r su g gestions o f t h i s  approach to  th e  problem 
o f c r e a t iv i ty  can be seen in  Taylor and Barron (1963)*
In  t h e i r  d e s c r ip tio n  o f th e  a t t r i b u te s  o f th e  c re a t iv e  
s c i e n t i s t ,  they  in c lu d e  th e  fo llow ing :
"The s c ie n t i s t  who can respond c re a t iv e ly  to  a c r i s i s  
must th e re fo re  be o f a h igh  o rd e r o f in t e l l e c tu a l  
a b i l i t y  and must be o rd e r ly , thorough and d is c ip lin e d  
in  h is  a c q u is i t io n  o f cu rre n t knowledge.
As d isc o v e r ie s  occur which cannot be a s s im ila te d  to  
c u rre n t conceptions o f o rd e r l in e s s  in  n a tu re , 
in c re a s in g  e f f o r t  must be made to  understand th e  
unordered and to  f in d  a new p r in c ip le  which w i l l  
r e s to r e  o rd e r. The p erson  who pays c lo se  a t te n t io n  
to  what appears d isc o rd a n t and c o n tra d ic to ry  and who 
i s  challenged by such i r r e g u l a r i t i e s  i s  th e re fo re  
l ik e ly  to  be in  th e  ranks o f th e  r e v o lu t io n a r ie s ."
The c le a r  su g g estio n  i s  th a t  th e  d if fe re n c e  may l i e  
in  th e  encoding o f encountered m a te r ia l  and i t s  placem ent 
in  the  s t ru c tu re  o f p rev io u s  in fo rm atio n .
T his i s  th e  b a s ic  p o s i t io n  adopted and what th e  study 
s e t  out to  do was to  in d ic a te  any d if fe re n c e s  in  o rg a n iz a tio n  
in  memory, o r more a c c u ra te ly  th e  very  long term  memory base 
d ea lin g  w ith  item s th e  su b je c t has known fo r  a long p e r io d , 
which can be r e la te d  to  d if fe re n c e s  in  c re a tiv e  a b i l i t y .
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The a c tu a l  methodology v a r ie s  from experim ent to  
experim ent and th e re fo re  th e  d e t a i l s  a re  l e f t  f o r  the  
In tro d u c tio n  o f each experim ent. The tren d  in  the  
re se a rc h  i s  towards r e f in in g  an approach to  th e  problem 
r a th e r  than  fo llow ing  a s e t  o f p re d ic tio n s  based on an 
a p r i o r i  model. G enera lly  speaking , th e  study f a l l s  in to  
two se c tio n s : f i r s t l y ,  an exam ination o f ta sk s  which
have been t r a d i t io n a l ly  used in  th e  study  o f c r e a t iv i ty  
and a comparison w ith  o th e r  ta sk s  on th e  same le v e l  o f 
measurement -  the  purpose being  to  exp lo re  th e  r e l a t io n  
o f th e se  ta sk s  to  g en e ra l memory perform ance; and secondly 
a move to  more accu ra te  m easures o f  th e  in te rn a l  p ro cesses  
u sing  s im ila r  methods to  S ternberg  (1966) and examining 
la te n c ie s  fo r  re c o g n itio n  and c l a s s i f i c a t i o n  in  ta sk s  
a p p ro p ria te  to  th e  p ro cesses  p o s tu la te d  as u n d erly in g  the  
memory system .
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Experiment 1
The main id ea  was to  in v e s t ig a te  d if fe re n c e s  in  ex ten t 
o f r e c a l l  corresponding to  d if fe re n c e s  in  c re a tiv e  a b i l i t i e s .  
F i r s t ,  i t  was necessary  to  conduct a p i l o t  study in to  the  
s u i t a b i l i t y  o f v a rio u s  ty p es  o f m a te r ia ls  and forms o f 
in s t ru c t io n s .  The study  involved continuous a s s o c ia tio n , 
m easuring bo th  number o f a s s o c ia te s  and o r ig in a l i ty  o f 
a s s o c ia te s . R eca ll o f bo th  stim u lu s item  and a s s o c ia tio n  
was req u ired  on the  fo llo w in g  day.
4 types o f m a te r ia l were p i lo te d :
(a )  Glaze (1928) nonsense s y l la b le s  -  one item  from each
o f f iv e  a s s o c ia tio n  freq u en c ie s  0%, 25%, 50%, 75%, 100%.
(b) Consonant s y l la b le s  (from Underwood and Schulz, I960) -  
one each from 5 a s s o c ia tio n  fre q u e n c ie s  -  0%, 25%, 50%, 
75%, 100%.
(c ) D is sy lla b le s  ( l i s t e d  in  Underwood and Schulz, I960 -  
not n e c e s s a r i ly  words) one each from a s s o c ia tio n  
freq u en c ie s  -  0%, 25%, 50%, 75%, 100%.
(d) Thorndike-Iiorge word count (1944) -  an a r b i t r a r y  
s e le c t io n  a t  approxim ately  equal frequency in te r v a ls  -  
one each from -  4 in  18 m il l io n , 10 in  one m il l io n ,
30 in  one m il l io n , A words, 500 most common.
The item s were p resen ted  in  a f ix ed  random o rd er using  
a s l id e  p ro je c to r .  S u b jec ts  were drawn randomly from the  
s tu d en t p o p u la tio n . Each was te s te d  in d iv id u a lly . Each item  
was seen by th e  s u b je c t ,  s p e l t  out and then  pronounced.
The reaso n  fo r  t h i s  was to  ensure th a t  each su b je c t had 
access to  th e  same encodings o f  th e  item s. The su b je c t
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then  w rote down h is  a s so c ia tio n s?  look ing  hack a t  th e  
p resen ted  item  a f t e r  each a s s o c ia t io n  ( to  p ro te c t  a g a in s t 
sim ple ch a in in g ). One day la te r ?  th e  su b jec t had to  r e c a l l  
th e  item  and h is  a s s o c ia t io n s .
The r e s u l t s  can he d iscussed  under 3 headings:
1. th e  e f f e c t  o f d i f f e r e n t  in s t ru c t io n s ;
2. which type o f m a te r ia ls  were most su c cessfu l in
e l i c i t i n g  se v e ra l a s s o c ia t io n s ;
3. w hether unusual a s s o c ia tio n s  were b e t t e r  r e c a l le d .
1. Three s e ts  o f in s t ru c t io n s  were g iven  to  d i f f e r e n t
su b je c ts . These were (a ) sim ple a s s o c ia tio n  in s t ru c t io n s  -  
th a t  th e  su b je c t w rite  down a s s o c ia tio n s  a s  b r i e f ly  as 
p o ss ib le  u n t i l  he had exhausted a l l  h is  id e a s ; (b) h igh  
frequency and h igh  o r ig in a l i ty  in s t ru c t io n s  th e  above 
in s t ru c t io n s  p lu s  th e  su g g estio n  th a t  th e  su b je c t should 
be as u n in h ib ite d  in  h is  responses as he could and to  w rite  
down every id e a ; (c ) low frequency  in s t ru c t io n s  -  a s  in  (a) 
b u t a lso  re q u e s tin g  th a t  th e  su b je c t ensure th a t  th e re  was 
a c le a r  l in k  in  h is  mind between th e  item  and th e  id e a .
R e su lts  in d ic a ted  th a t  th e re  was no d if fe re n c e  in  the  
number o f a s so c ia tio n s  produced by th e  in s t ru c t io n s ,  nor was 
th e re  any d if fe re n c e  in  th e  unusualness of th e  a s so c ia tio n s  
produced as a r e s u l t  o f th e  d i f f e r e n t  in s t ru c t io n s .  The only  
d if fe re n c e  found was th a t  (c )  led  to  b e t t e r  r e c a l l  o f a l l  
m a te r ia l . The im p lic a tio n  here i s  th a t  in s t ru c t io n s  to  be 
o r ig in a l  o r  to  produce a la rg e r  amount o f m a te r ia l a re  not 
necessary  fo r  t h i s  type o f ta s k , and th a t  sim ple in s t ru c t io n s  
on th e  ta sk  w i l l  s u f f ic e .  I f  r e c a l l  i s  d es ired  some
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in s t r u c t io n  concerning th e  lin k in g  o f a s s o c ia tio n s  may be 
n ecessary  to  in c re a se  th e  amount o f re c a l le d  m a te r ia l .
2. In  term s o f the  number o f  a s s o c ia tio n s  produced none 
o f the  d i f f e r e n t  s e ts  o f item s follow ed th e  a s s o c ia tio n
v alues g iven  in  th e  norms. I t  i s  no t c le a r  why t h i s
should be? o th e r than  th a t  th e  norms a re  American and a re
to  some ex ten t out o f  date? though one could argue th a t  
language changes r e l a t iv e l y  slow ly. I t  does confirm  the  
d i f f i c u l t y  o f u sing  m a te r ia l which has v e rb a l co n n o ta tio n s. 
What i s  c le a r  i s  th a t  th e  d is s y l la b le s  and the  words from 
th e  Thorndike-Lorge word count were b e t t e r  a s so c ia ted  to  
and b e t t e r  r e c a l le d .
3 . Here th e re  were no c le a r - c u t  f in d in g s?  s in ce  th e re  was 
d i f f i c u l t y  in  r a t in g  th e  o r ig in a l i ty  o f  th e  re sp o n ses ; 
because o f th e  r e l a t iv e ly  sm all mmber o f responses 
g a th ered . The sco ring  system used was as fo llow s :
0 -  any a s s o c ia tio n  which had more than  one occurrence
1 -  any unique a s s o c ia tio n  bu t whose l in k  w ith  th e  stim ulus
can be c le a r ly  seen;
2 -  any unique a s s o c ia tio n  where th e re  i s  no apparen t l in k
w ith  th e  stim ulus? i . e .  they  a re  id io s y n c ra t ic  to  the  
s u b je c t.
A nalysis in d ic a te s  th a t  th e re  was a g re a te r  percen tage  
o f id io s y n c ra t ic  responses in  th e  s u b je c t ’s r e c a l l  than  in  
h is  i n i t i a l  response p ro d u c tio n . T his would suggest th a t  
th e re  was some s e le c t iv e  r e c a l l  o f unusual m a te r ia l im plying 
te n ta t iv e  support fo r  th e  broad g en e ra l h y p o th e s is .
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Even a t  t h i s  e a r ly  s tag e  i t  i s  c le a r  th a t  th e re  i s  
an inadequate c o n c e p tu a lis a tio n  o f th e  p ro cesses  u nderly ing  
th e  p ro d u c tio n  o f a s s o c ia t io n s . The naive  approach taken  
was th a t  when an a s s o c ia t io n  was ca lle d  f o r ,  a response 
was brought from memory and r e la te d  to  th e  stim u lu s to  
form some re in fo rc e d  bond. This would suggest th a t  s tim u li 
which produced most resp o n ses  would be b e t te r  r e c a l le d  
l a t e r  -  however t h i s  did no t seem to  be th e  ca se , except 
w ith  nonsense s y l la b le s  as  s t im u li .  The answer may be th a t  
an a s so c ia tio n  c o n s is ts  o f a s to red  bond which i s  brought 
f o r th  as  a u n i t  o f two words, o r more norm ally , tagged fo r  
occurrence. The a s s o c ia tio n  does n o t a l t e r  th e  p ro b a b i l i ty  
o f r e c a l l  o f th e  stim u lu s o r the  response bu t only  the  
r e c a l l  o f  th a t  p a r t i c u la r  bond. With nonsense s y l la b le s  
presum ably th e re  a re  no e x is t in g  a s s o c ia tio n  bonds and so 
th e  words r e tr ie v e d  from th e  memory s to re  must be p a ired  
w ith  th e  stim u lus a t  th a t  tim e, and so on fo r  each response . 
The s tim u lus comes to  be th e  most reh ea rsed  p a r t  o f  th ese  
new a s so c ia tio n s  and i s  th e re fo re  r e c a l le d  b e t t e r ,  than  the  
a s s o c ia te s .
In  an a ttem pt to  throw some l ig h t  on t h i s  problem , i t  
was decided to  dea l w ith  a s s o c ia tio n s  th a t  th e  su b je c t had 
to  c o n s tru c t a t  th e  tim e o f th e  experim ent and would th e re fo re  
c o n s t i tu te  a new bond. At th e  same tim e the  s u b je c t 's  a b i l i t y  
to  produce unusual a s s o c ia te s  to  words in  a se p a ra te  ta sk  
would allow  a study o f th e  r e l a t io n  between o r ig in a l i ty  and 
r e c a l l .
The main experim ent as a r e s u l t  took  th e  fo llow ing  form:
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(a )  a  f re e  a s s o c ia tio n  ta s k ,  in v o lv in g  continuous 
a s s o c ia tio n  to  words -  t h i s  was to  he scored fo r  
th e  fluency  o f th e  responses and fo r  th e i r  
o r ig in a l i ty  on a s t a t i s t i c a l  b a s is .
(b) s u b je c t 's  p ro d u c tio n  o f 10 unusual and 10 common words.
(c )  a p a ire d  a s s o c ia te  ta sk  c o n s is tin g  o f th e se  produced 
words being p a ire d  w ith  nonsense s y lla b le s  (s in c e  they  
seemed to  be divorced from th e  normal word memory in  
th e  l a s t  experim ent) o f th e  same a s s o c ia tio n  v a lu e .
The su b je c t genera ted  words which he thought were 
u n fa m ilia r  o r f a m il ia r ,  h o p e fu lly  b y -p assin g  the  
problem s o f th e  u n s a tis fa c to ry  n a tu re  o f th e  frequency 
counts o f words c u r re n tly  a v a ila b le .
(d) a f r e e  r e c a l l  ta s k  o f th e  item s in  (b ) ,  a f t e r  a delay  
o f 3 hours.
(e )  two c r e a t iv i ty  m easures, from th e  M innesota t e s t s  
(T orrance , 1963) included to  a s se s s  the  degree o f 
r e la t io n s h ip  between th e  unusual a s so c ia tio n s  and 
c r e a t iv i ty .
AIMS
The aims of t h i s  experim ent may be expressed as  fo llow s
-  to  in v e s t ig a te  th e  p o s s ib le  l in k  between th e  number of 
unusual a s so c ia tio n s  e l i c i t e d  from su b je c ts  and th e i r  
a b i l i t y  to  s to re  and r e t r ie v e  unusual words when p a ire d  
w ith  nonsense s y l la b le s .
-  to  study  to  what ex ten t th e se  m easures c o r r e la te  w ith  
conven tional measures o f c r e a t iv i ty .
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-  g e n e ra lly  speaking to  in d ic a te  th e  n a tu re  o f  th e  
p ro cesses  behind th e se  m easures in  a form conducive 
to  trea tm en t by experim en ta l m ethods, o r to  produce 
su ggestions o f m eaningful re fin em en ts  fo r  th e  approach.
SUBJECTS
60 p u p i ls ,  mean age 15«06 y e a rs , from a comprehensive 
school -  taken  from th e  B, C, D and E stream s. S u b jec ts  
were te s te d  in  c la s s  groups o f 33 and 27*
MATERIALS AND DESIGN
The f i r s t  p a r t  o f  th e  experim ent co n s is ted  o f 
p re s e n ta tio n  to  th e  su b je c ts  o f 30 words s e le c te d  randomly 
from th e  2 -s y lla b le  nouns in  the  Thorndike-Lorge L count 
spanning th e  freq u en c ies  100-333* C e rta in  e s p e c ia l ly  
American words were d iscard ed  e .g . sidew alk , highway.
The words were p r in te d  on la rg e  w hite  ca rds in  l e t t e r s  
2 inches h igh  and held  up to  groups o f s u b je c ts , sea ted  a t  
vary ing  d is ta n c e s  up to  IS f e e t .  For each word th e  su b je c t 
was in s tru c te d  to  w rite  down continuous a s s o c ia tio n s  u n t i l  
to ld  to  s to p , which was a f t e r  40 seconds ( t h i s  p e rio d  having 
been found to  correspond to  a f a l l i n g  o f f  in  response r a t e ,  
in  the  p i l o t  s tu d y ). The com plete te x t  o f th e  in s t ru c t io n s  
fo r  a l l  th e  t e s t s  in  th e  experim ent can be found in  Appendix 
1 .
The second ta sk  involved th e  su b je c t in  w ri t in g  down on 
b lank  cards (4 inches x 2 in ch es) 10 unusual w ords, one to  
each ca rd . These words were defined  as words which th e
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su b je c t thought were uncommon, unusual words which they  
did no t see very  o f te n . A ll th e  words had two s y l la b le s  
and were nouns -  t h i s  was to  p rev en t le n g th  o f th e  word 
being  used as th e  c r i t e r i o n  of unusua lness. I t  made th e  
ta sk  more d i f f i c u l t  b u t p rov ided  a c le a re r  measure o f  th e  
unusualness dimension in  s u b je c ts .  The l e t t e r  *A* was 
added in  th e  l e f t  hand co rn er o f  each ca rd , d e s ig n a tin g  
th e se  unusual words as  A-words. Follow ing t h i s  su b je c ts  
had to  produce 10 common words, everyday words which they  
came a c ro ss  f re q u e n tly . S u b jec ts  th en  designated  th e se  
B-words. The cards were randomized by s h u f f l in g . C lea rly  
th e  A, B system was n ecessa ry  in  o rd er to  know which was 
which a f t e r  random ization .
Each su b je c t rece iv ed  a b o o k le t o f  20 p ag es, each page 
having a nonsense s y l la b le  p r in te d  on th e  l e f t  hand s id e .
Each bo o k le t had th e  same nonsense s y l la b le s  b u t p r in te d  
in  a d i f f e r e n t  random o rd e r . These nonsense s y l la b le s  were 
taken  from Underwood and Schulz ( I9 6 0 ) , a s s o c ia tio n  value 
around 30. These were th en  p a ire d  w ith  th e  generated words 
in  th e  b o o k le t, by w ritin g  th e  word and below i t  th e  nonsense 
s y l la b le ,  on th e  r ig h t  hand s id e  o f th e  page. In s tru c t io n s  
were to  a ttem pt to  see some l in k  between th e  two item s; 
no m ention was made o f th e  f a c t  th a t  th ey  were to  be re c a lle d  
l a t e r  ( in  t h i s  way i t  was hoped to  come c lo se r  to  th e  normal 
s i tu a t io n  whereby item s a re  lea rn ed  and s to red  as in c id e n ta ls  
and a re  th en  o f subsequent u se ) .
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In  th e  f in a l  p a r t  th e re  was a c re a tiv e  t e s t  b o o k le t 
com prising 2 pages o f  c i r c l e s  as in  T orrance’s C irc le s  
t e s t  -  where in s t ru c t io n s  a re  g iven  fo r  th e  su b je c t to  
make th e  c i r c le s  in to  a more complex drawing o f something 
which has a c i r c le  as th e  main p a r t  -  and 2 pages o f th e  
consequences t e s t ,  consisting o f 3 q u es tio n s:
'’What would happen i f  man could be in v is ib le  a t  w i l l ? ”
"What would happen i f  a h o le  could be bored through  th e  
e a r th ? ”
"What would happen i f  man could understand  th e  language 
o f th e  b ird s  and an im als?”
Under each, space was provided to  allow  th e  su b je c t to  
make as many responses as p o s s ib le .
There was a f re e  r e c a l l  t e s t  approxim ately  5 hours 
l a t e r ,  where a l l  th e  words genera ted  p lu s  th e  nonsense 
s y l la b le s  a sso c ia ted  to  them were to  be r e c a l le d .
Each group o f su b je c ts  rece iv ed  th e  t e s t s  in  th e  same 
o rd e r.
PROCEDURE
In  th e  f i r s t  ta s k , word a s s o c ia t io n  the  su b je c ts  were 
g iven  th e  fo llow ing  in s t ru c t io n s :
"You a re  going to  see a number o f  words w r i t te n  on ca rd s . 
I  w il l  hold up each card s e p a ra te ly  and you w i l l  have some 
tim e to  w rite  down words o r  p h rase s  which th e  word on the  
card makes you th in k  o f . A fte r  you have w r i t te n  each idea
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down you should look back up a t  th e  word on th e  card and 
see w hether i t  rem inds you o f something e ls e .  I  w i l l  t e l l  
you when to  s to p . " There was a 3-niinute break a f t e r  the  
f i r s t  15 item s.
In  th e  second ta s k ,  a f t e r  is s u in g  th e  su b je c t w ith  
sm all ca rds fo r  w ritin g  th e  words on, th e  in s t ru c t io n s  were: 
"On each card I  want you to  w rite  a word -  bu t th e re  are  
c e r ta in  th in g s  about th e se  words th a t  you w r i te .  F i r s t ,  
they  must be unusual words, th a t  i s  words you d o n 't  come 
ac ro ss  very  o f te n , and secondly , th ey  must have 2 s y l la b le s  
o r 2 p a r t s  (dem onstrated i f  i t  was c le a r  th a t  c e r ta in  
su b je c ts  d id  no t u n d e rs ta n d )."
At th e  end o f th e  tim e a l lo t te d  each person  was asked 
to  w rite  th e  code l e t t e r  in  the  l e f t  hand co rner o f th e  ca rd . 
The In s tru c t io n s  were rep ea ted  fo r  common words.
To p a i r  th e  words produced w ith  th e  nonsense s y lla b le s  
in  th e  b o o k le t, su b je c ts  were in s tru c te d  a f t e r  having 
randomized th e  o rder o f  th e  words to  "p lace  th e  cards face 
down on th e  desk. Turn th e  f i r s t  card over and w rite  the  
word o p p o site  th e  th re e  l e t t e r  "word" on page 1 o f th e  
b o o k le t. Copy th e  3 - l e t t e r  word underneath  th e  word you 
have ju s t  w r i t te n  and t r y  to  see some l in l i  between the  two. 
When you have lin k ed  them in  your mind, tu rn  to  th e  next 
page and tu rn  th e  nex t card over. Go on t i l l  you have 
f in ish e d  th e  20 w ords."
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In  th e  f in a l  s e c tio n  approxim ately  3 hours l a t e r ,
(as  f a r  as the  school tim e ta b le  would allow ) th e  su b je c ts  
were requested  to  r e c a l l  as many o f th e  p a ired  a s s o c ia te  
u n i ts  as p o s s ib le . This was an attem pt to  examine w hether 
the  a s so c ia tio n s  e x is te d  as a u n it  o r were more e a s i ly  
s to red  as s in g le  e n t i t i e s .  A fte r 5 m inutes o f r e c a l l  they  
were to ld  th a t  they  could w rite  down any word o r nonsense 
s y l la b le ,  on i t s  own i f  th ey  could n o t remember th e  whole
u n i t .  15 m inutes were allowed fo r  r e c a l l .
The c r e a t iv i ty  m easures were th en  ad m in is te red , w ith  
te n  m inutes being  allowed fo r  the  c i r c le s  and te n  m inutes 
fo r  the consequences. In  each case th e  su b je c t was asked 
to  th in k  up as many th in g s  as  p o s s ib le  -  no m ention was 
made th a t  they  should be o r ig in a l  o r c le v e r . The in s t ru c t io n s  
were designed accord ing  to  th e  r a t io n a le  o f W allach and 
Hogan (1965) in  o rd er to  f o s te r  a gam e-like approach on the  
p a r t  o f  th e  s u b je c ts . Thus i t  was p resen ted  as an in te r e s t in g
ta sk  where they  could p u t down th e i r  own id e a s .
RESULTS (1)
shown in  ta b le  1 .1 . Raw sco res  appear 
in  appendix 2. The trea tm en t o f  th e  d a ta  was as fo llow s:
(1 ) the  i n i t i a l  f re e  a s so c ia tio n s  were l i s t e d  and scored 
fo r  flu en cy  ( th e  number o f a s s o c ia tio n s  g iven  by each su b je c t)  
and unusualness o r o r ig in a l i ty .  The s t a t i s t i c a l  frequency 
o f occurrence o f each response by each in d iv id u a l was 
c a lc u la te d  as a fu n c tio n  o f th e  g ro u p 's  responses and th i s  
value was th en  assigned  as an o r ig in a l i ty  score fo r  each item
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fo r  th e  su b je c t. The s u b je c t 's  o r ig in a l i ty  score was 
ob tained  by summing over a l l  th e  responses th e  su b je c t 
made. The sca le  used was one suggested by C rcpley , 1969» 
based on equal d iv is io n s  in  th e  normal curve o f .44 
standard  d e v ia tio n s . Thus responses g iven  by 15 p e r cen t 
or more o f th e  su b je c ts  were g iven  th e  score 0 ; responses 
given  by 7-14 p e r c e n t, sco re  1; responses g iven  by 5-6 
p e r c e n t, score 2; resp o n ses  g iven  by 1-2 p e r c e n t, score 5*
The o r ig in a l i ty  sc a le  i s  a comparison o f th e  s u b je c t 's  
responses w ith  h is  p e e rs , b u t i s  a cumbersome sc a le  to  
o p era te  in  i t s  p re se n t form , i . e .  counting  a l l  th e  d i f f e r e n t  
responses made by a l l  th e  s u b je c ts ,  a ss ig n in g  a sc a le  value 
to  each one and. then  re tu rn in g  to  In d iv id u a l response sh e e ts  
and computing a score based on th e se  v a lu es . However, th e  
advantage o f u sing  norms from th e  s u b je c t 's  p re se n t c u l tu ra l  
group outweighs th e  ease o f sco rin g  u sin g  th e  t e s t ' s  American 
norms. A r a t io  o f perform ance (unusualness x 100 /fluency  x 3) 
was c a lc u la te d  fo r  each s u b je c t. This g iv es a measure o f 
th e  o r ig in a l i ty  " e ff ic ie n c y "  i . e .  o r ig in a l i ty  p e r  response .
T his measure can be co n v en ien tly  c a lle d  U nusualness r a t io  
fo r  the  p re s e n t. T his l a t e r  becomes O r ig in a li ty  Index as 
a b e t t e r  th e o re t ic a l  j u s t i f i c a t i o n  can be made fo r  i t .
C o rre la tio n s  were c a lc u la te d  between th e  sco res  fo r  
th e  f i r s t  15 s tim u li words and th e  second 15 , fo r  th e  m easures, 
u nusua lness , and unusualness r a t i o .  Both were h igh , .6591 
and .6678 and s ig n i f ic a n t .  The Brown-Spearman c o e f f ic ie n t  
was . 7903» showing th a t  th e  method o f sco rin g  fo r  o r ig in a l i ty  
i s  in te r n a l ly  c o n s is te n t .  With such an open-ended ta sk  as 
word a s s o c ia tio n  th e  problem i s  in  developing  a system o f
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in te r p r e ta t io n  which c o n s is te n t ly  r e f l e c t s  th e  s u b je c t 's  
perform ance. Thus th e  p rim ary  concern here i s  w ith  the 
sco rin g  system end by teJcing a s p l i t  h a l f  c o r r e la t io n  
and by u sin g  th e  Brown-% earman form ula a measure o f th e  
in te rn a l  co n sis ten cy  o f th e  t e s t  may be o b ta in ed . Since 
in  t h i s  type o f t e s t  one can assume a c e r ta in  amount o f 
co n sis ten cy  o f responding on th e  p a r t  o f th e  s u b je c t ,  
th e  c o r r e la t io n  in d ic a te s  the  u se fu ln e ss  o f th e  sco rin g  
system.
(2) r e c a l l  sco res in  term s o f number c o r re c t were ob tained  
fo r  th e  u su a l and unusual words and th e  nonsense s y l la b le s ,  
w ith  which they  were p a ire d . Five sco res  were a v a ila b le  
fo r  each su b je c t -  th e se  were r e c a l l  o f unusual word p lu s  
nonsense s y l la b le ,  unusual word on i t s  own, u su a l word p lu s  
nonsense s y l la b le ,  u su a l word on i t s  own, and nonsense 
s y lla b le  on i t s  own (s in c e  r e c a l l  o f  th e se  was too  l i t t l e  
to  se p a ra te  in to  unusual and common a s s o c ia t io n ) .
C e rta in  o f th e  words generated  by th e  s u b je c ts  were 
ru led  unaccep tab le  fo r  e i th e r  o f two reaso n s:
(a )  because they  did no t f a l l  in to  th e  ca tegory  s t ip u la te d  
i . e .  2 - s y lla b le  nouns.
(b) because they  were responses in v o lv in g  th e  same concept 
e .g . fa th e r-m o th e r-b ro th e r  -  on ly  one o f th e se  would 
be accep ted . The l i s t  o f  accepted  words appeal’s in
Appendix 3«
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The measure taken  fo r  r e c a l l  was percen tage  r e c a l l ,  
o f  th e  accep tab le  re sp o n ses . This was ju s t i f i e d  by the  
f a c t  th a t  th e  same c r i t e r io n  o f a c c e p ta b i l i ty  was app lied  
to  the  re c a l le d  words as to  th e  genera ted  words.
(3) th e  c r e a t iv i ty  m easures were scored in  th e  same way 
as th e  f re e  a s s o c ia tio n  responses a lthough  in  t h i s  case 
only  th e  perform ance measure o r o r ig in a l i ty  index 
( o r ig in a l i ty  x 100 /fluency  x 3) was used . This i s  in  
l in e  w ith  th e  f in d in g s  o f Kyle (1970) as mentioned in  the  
review .
A ll th e se  m easures were c o rre la te d  w ith  each o th e r  
and th e  r e s u l t s  a re  shown in  ta b le  1 .1 . The p o in ts  to  
no te  a re  ( i )  th e re  i s  no r e la t io n s h ip  between unusualness 
o f  a s s o c ia tio n  and r e c a l l  o f  generated  words; ( i i )  th e re  
i s  no c le a r  r e la t io n s h ip  between c r e a t iv i t y  m easures and 
th e  unusualness o f a s s o c ia t io n s ,  d e s p ite  th e  f a c t  th a t  
b o th  would be expected to  have some elem ent o f o r ig in a l i ty ;  
( i i i )  th e re  i s  no r e la t io n s h ip  between c r e a t iv i t y  and any 
o f th e  r e c a l l  sc o re s , so th e  i n i t i a l  naive  h y p o th esis  as 
mentioned in  th e  f i r s t  aim, cannot be supported by t h i s  
d a ta ; ( iv )  s u rp r is in g ly  th e re  i s  on ly  a s l i g h t ly  s ig n i f ic a n t  
c o r r e la t io n  between th e  in d iv id u a l m easures o f r e c a l l ,  
i . e .  .31  between r e c a l l  o f A-words and r e c a l l  o f  B-words,
.28 between A-words and nonsense s y l la b le s ,  and .21 between 
B-words and nonsense s y l la b le s .  This m ight in d ic a te  
d i f f e r e n t  trea tm en ts  o f  th e  d i f f e r e n t  ty p es o f  s t im u li ,  
by th e  memory system , o r  th a t  th ey  m ight be d e a l t  w ith  
d i f f e r e n t ly  by in d iv id u a l su b je c ts  -  i . e .  common words a re  
n o t c o n s is te n tly  r e c a lle d  b e t t e r  th an  uncommon words.
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DISCUSSION
The v a r ia b le s  o f  a s s o c ia t io n  and c r e a t iv i ty  seem to  
have no p re d ic t iv e  value  fo r  r e c a l l .  Thus th e re  i s  no 
support fo r  the  f i r s t  two hypotheses to  be te s te d  (see  
aims s e c t io n ) . There are  se v e ra l o th e r  p o in ts  to  be made. 
F i r s t l y  th e  use o f th e  p a ire d  a s s o c ia te s  to  be re c a lle d  
was no t a success, to  th e  e x te n t th a t  su b je c ts  had g re a t 
d i f f i c u l t y  r e c a l l in g  the  word and i t s  corresponding 
nonsense s y lla b le  to g e th e r . The r a t e  o f c o r re c t r e c a l l  
was th u s too low to  be r e l i a b l e .  Hence, the  most r e a l i s t i c  
m easures o f  r e c a l l  th a t  can be tak en  are  th e  in d iv id u a l 
ones of r e c a l l  o f A-words, o f  B-words and o f nonsense 
s y l la b le s .
Secondly, the c o r r e la t io n  between th e  two m easures o f 
c r e a t iv i ty  i s  low and n o n -s ig n if ic a n t .  This f in d in g  goes 
a g a in s t p rev io u s r e s u l t s  (K yle, 1970) where th e  corresponding 
r e la t io n  was .44 and s ig n i f ic a n t  a t  th e  .01 le v e l .  There 
i s  no immediate ex p lan a tio n  o f t h i s  though they  may be tapp ing  
s l ig h t ly  d i f f e r e n t  a rea s  o f c re a t iv e  a b i l i t y ,  one th in k in g  
in  shapes and one th e  use o f id e a s . E s s e n t ia l ly  they  were 
chosen from th e  range o f m easures as  d i f f e r e n t  approaches to 
the  same a b i l i t y .  I f  i t  can be shown th a t  they  a re  r e la te d  
in  some way, through o r ig in a l i t y ,  t h i s  w il l  be v in d ic a te d .
O verall i t  i s  c le a r  th a t  th e  r e l a t i o n  o f th e se  a b i l i t y  
measures to  memory m easures i s  a g re a t d ea l more complex 
than  was hypo thesised . People who g en e ra te  unusual id eas  
in  one in s tan ce  do no t have a corresponding  b la n k e t a b i l i t y
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to  r e c a l l  a l l  unusual th in g s . One asp ec t however, which 
should be follow ed up i s  th a t  s ta te d  in  p o in t ( i v ) ,  above, 
th a t  the  lack  o f c o r r e la t io n  between th e  d i f f e r e n t  m easures 
o f word r e c a l l  may in d ic a te  th e  p resence  o f some u n co n tro lled  
v a r ia b le  in  memory. The c le a r e s t  cand idate  fo r  t h i s  i s  the
unusualness o f th e  words g en era ted . I t  had been hoped th a t
by g e t t in g  th e  su b je c t to  g en e ra te  h is  own unusual words, 
th e  degree o f unusualness o f  th e  s tim u li fo r  each su b je c t 
would have been c o n tro lle d . However, i f  th e re  i s  a v a r ia b le  
determ ining  access to  th e  uncommon words which i s  m anifested  
d i f f e r e n t ly  in  d i f f e r e n t  in d iv id u a ls ,  the  r e l a t iv e  unusualness 
o f the  ou tpu t words fo r  d i f f e r e n t  su b je c ts  may be unequal.
For t h i s  reaso n , an exam ination o f th e  unusualness o f  the  
generated  words was undertaken .
RESULTS (2)
A ll words genera ted  w hether unusual (A) o r  u su a l (B) 
were l i s t e d  to g e th e r  and o r ig in a l i ty  sco res  were assigned
according  to  th e  procedure d escribed  in  th e  case o f  the
f re e  a s s o c ia te s . C o rre la tio n s  w ith  th e  o th e r m easures were 
c a lc u la te d  and th e  r e s u l t s  a re  p resen ted  in  Table 1 .2 .
These r e s u l t s  were more in te r e s t in g .  T his e v a lu a tio n  
o f th e  unusualness o f th e  words genera ted  had a s ig n i f ic a n t  
r e la t io n  w ith  the  o th e r  m easures o f o r ig in a l i ty  and may in  
f a c t ,  r e p re s e n t th e  underly ing  common f a c to r .  At th e  same 
tim e, th e  unusualness o f th e  common words was no t r e la te d  
to  th e  m easures of o r ig in a l i ty ,  p re d ic tin g  th e  low c o r re la t io n  
between u su a l and unusual words produced. T his would in d ic a te
-  1 1 0  -
C o rre la tio n  M atrix w ith  th e  A ddition  o f U nusualness o f  
generated  words.
Table 1 .2 .
Unusualness U nusualness
R atio  o f 
A-words
R atio  o f 
B-words
U nusualness R atio  o f a s s o c ia tio n s .37** .09
C irc le s .36** .09
Consequences .53*** .11
% R eca ll o f A-words —. 01 - .0 4
% R eca ll o f B-words .08 -.3 2 *
% R eca ll o f  A-words + nonsense s y l l . - .0 9 - .1 5
% R eca ll o f  B-words + nonsense s y l l . - .0 3 - .1 8
% R eca ll o f  Nonsense S y lla b le - .1 5 - .1 2
U nusualness R atio  o f A-words .05
* s ig n i f ic a n t  a t  th e  5/^ le v e l
** s ig n i f ic a n t  a t  th e  1% le v e l
♦♦♦ s ig n i f ic a n t  a t  th e  .1 ^  le v e l
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th a t  those  high in  o r ig in a l i ty  a re  no t simply producing  
unusual words when asked fo r  words, which would im ply a 
corresponding h igh  score on common words, bu t a re  ab le  
to  access words a t  a d i f f e r e n t  c r i t e r io n  le v e l o f 
unusualness. This i s  supported by a W ald-Volfowitz Runs 
t e s t ,  c a rr ie d  out on th e  two groups of those h ig h e s t on 
o r ig in a l i ty  o f unusual words (IT « 15) and those low est 
on o r ig in a l i ty  o f unusual words (N *» 13), compared on 
th e i r  v a lu es on o r ig in a l i ty  o f common words. The use o f 
th e  Vald-W olfowitz t e s t  here i s  j u s t i f i e d  on th e  grounds 
th a t  the  two groups se le c te d  on th e  b a s is  o f a  d i f f e r e n t  
measure a re  e f f e c t iv e ly  independent sam ples. S ieg e l (1956) 
says:
"The W ald-Volfowitz runs t e s t  i s  a p p lic a b le  when we 
w ish to  t e s t  th e  n u l l  hyp o th esis  th a t  two independent 
samples have been drawn from th e  same p o p u la tio n  
a g a in s t th e  a l te r n a t iv e  h y p o th esis  th a t  th e  two groups 
d i f f e r  in  any re s p e c t w hatsoever."  p . 136
Thus th e  t e s t  examines c e n tr a l  tendency, v a r i a b i l i t y ,  
skewness, any v a r ia b le  which could cause d if fe re n c e s . No 
s ig n i f ic a n t  d if fe re n c e  was found -  in d ic a t in g  th a t  th e  h igh  
group have access to  th e  common words o f  th e  o th e rs  bu t a lso  
to  th e  uncommon words.
N otable o f co u rse , i s  th e  f a c t  th a t  th e se  o r ig in a l i ty  
m easures were no t c o r re la te d  w ith  r e c a l l  s c o re s , thus 
confirm ing th e  lack  o f support fo r  th e  i n i t i a l  h y p o th esis . 
One in te r e s t in g  f ig u re  i s  th a t  o f a s ig n i f ic a n t  n eg a tiv e
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c o r re la t io n  between o r ig in a l i t y  o f  common words and r e c a l l  
o f common words. This su p p o rts  th e  common f in d in g  th a t  
common words a re  e a s ie r  to  r e c a l l  th an  le s s  common words 
(Gregg 1974) ;  an e f f e c t  s im ila r  to  th e  word frequency 
e f f e c t .
F u rth e r t e s t s  were c a rr ie d  o u t, i s o la t in g  groups high 
and low on th e  m easures o f o r ig in a l i ty  o f words genera ted  
(N a 13 , in  each case) b u t no d if fe re n c e s  on any o f th e  
m easures o f  r e c a l l ,  were found. One f i n a l  notew orthy 
fe a tu re  o f Table 2 i s  th e  s ig n i f ic a n t  c o r r e la t io n  between 
o r ig in a l i ty  o f unusual words and th e  unusualness o f  f re e  
a s s o c ia tio n s . This c o n tr ib u te s  more evidence on th e  
co n s tru c t v a l id i ty  o f  th e  measure O r ig in a li ty  o f Unusual 
words.
DISCUSSION (2)
From th e se  r e s u l t s  i t  can be seen th a t  o r ig in a l i ty  
o f genera ted  words which a re  to  be u n u su a l, p ro v id es  a 
measure which seems to  agree w ith  th e  t e s t s  o f  c r e a t iv i ty  
and a lso  th e  unusualness o f  f r e e  a s s o c ia tio n . I t  i s  no t 
c e r ta in  from t h i s  th a t  i t  can be concluded th a t  t h i s  
p ro v id es th e  d e f in i t iv e  measure o f  o r ig in a l i ty ,  bu t i t  can 
be accepted th a t  i t  corresponds m arkedly to  th e  f a c to r  
common to  a l l  th e  t e s t s .  To t h i s  e x te n t i t  p ro v id es  a 
more u se fu l measure o f th e  o r ig in a l i ty  o f th e  su b je c t 
than  any o f the  o th e r  m easures on i t s  own.
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From th e  th e o r e t ic a l  p o in t o f  view c e r ta in  d e r iv a tio n s  
a re  p o s s ib le . I f  i t  can be conceived th a t  each s u b je c t 's  
vocabulary  and s t r a te g ie s  fo r  r e t r i e v a l  e tc .  c o n s t i tu te s  
a "word space", i t  i s  q u ite  c le a r  th a t  th e  o r ig in a l  person  
has no t j u s t  a d i f f e r e n t  word space, based on a broad 
c r i t e r io n  d if fe re n c e  fo r  p ro d u c tio n , b u t a word space 
which in c lu d es  th e  words and s t r a t e g ie s  a v a ila b le  to  th e  
le s s  o r ig in a l  p lu s  enhanced access to  unusual responses 
as n ecessary . Thus th e  o r ig in a l  p erson  has a la rg e r  word 
space. This could be due to  th re e  v a r ia b le s . E i th e r ,  he 
has d i f f e r e n t  s t r a t e g ie s  a v a ila b le  o r a la rg e r  vocabulary  
or uses d i f f e r e n t  c r i t e r io n  le v e ls  f o r  access . The l a s t  
two su g gestions have been d i r e c t ly  s tu d ied  in  a l a t e r  p a r t  
o f t h i s  re se a rc h , and some in fe re n c e s  can be made about the  
f i r s t  m entioned.
I t  i s  no t p o s s ib le  a t  t h i s  s tag e  to  add much on the  
q u es tio n  o f th e  n a tu re  o f  s to ra g e , w hether in  term s of 
a s s o c ia tio n  o r coding. The attem pt here  to  induce sto rag e  
o f a s s o c ia tio n s  which were new, was n o t su c ce ss fu l s in ce  
th e re  was l i t t l e  r e c a l l .  There could be a number o f  reasons 
fo r  t h i s  -  th e  ta sk  may n o t have been e x p l ic i t  enough fo r  
th e  s u b je c t ,  th e  use o f nonsense s y l la b le s  i s  no t so easy 
fo r  n on -U n iversity  s tu d e n ts  e tc .  P robably  th e  b e s t  way to  
co n cep tu a lize  th e  memory system  i s  to  assume th e  ex is ten c e  
o f a s s o c ia t io n a l  c lu s te r s  (dem onstrated by P o llio ,*  1964) 
b u t a llow ing  a system o f coding s t r a t e g ie s  to  cu t ac ro ss  
th e  e n t r ie s  in  th e  a s s o c ia tio n  n e t (a s  v is u a lis e d  by K iss , 
1973) and th i s  would handle th e  above r e s u l t s .
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O rig in a li ty  can be id e n t i f ie d  w ith  any o f the  th re e  
v a r ia b le s  mentioned above, where vocabulary  s iz e  and 
c r i t e r io n  may be more c lo s e ly  r e la te d  to  th e  a s s o c ia tio n  
type o f ex p lan a tio n  and s t r a t e g ie s  to  th e  coding h y p o th e sis . 
How to  se p a ra te  th e se  ex p e rim en ta lly  i s  no t y e t c le a r ,  
bu t i t  may prove f r u i t f u l  to  c o n tro l th e se  v a r ia b le s  in  
tu rn  and study  the  e f f e c t s  on th e  above m easures. This 
i s  in  f a c t ,  the  l in e  which t h i s  re se a rc h  ta k e s .
CONCLUSIONS
The message from th i s  experim ent can only be th a t  the  
study o f co g n itiv e  a b i l i t i e s  in  term s o f experim ental 
methods used in  memory re se a rc h , i s  a complex one. What 
has u s e fu lly  been ob ta ined  from t h i s  i n i t i a l  v en tu re  i s  a 
measure which r e l a t e s  to  th e  th re e  d iv e rg en t p ro d u c tio n  
m easures. While th e  f a c to r  s t ru c tu re  cannot be e a s i ly  
d isen tan g led  i t  would seem to  p rov ide  an e f f i c i e n t  in d ic a to r  
o f th e  powers o f th e  o th e r  m easures. For t h i s  re a so n , i t  
has been decided to  study  t h i s  measure f u r th e r  in  an attem pt 
to  ev a lu a te  i t s  s ta tu s  as a l in k  to  th e  s to rag e  system and 
th e  p ro cesses  o f r e t r i e v a l .
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Experiment 2
T his experim ent s e ts  out to  examine two o f th e  a rea s  
o f d if fe re n c e  suggested in  th e  l a s t  s e c tio n , namely 
d if fe re n c e s  in  vocabu lary  s iz e ,  le ad in g  to  th e  ou tpu t o f 
more o r ig in a l  words sim ply because th e  su b je c t has more 
words a lto g e th e r  and th e  use o f d i f f e r e n t  c r i t e r i a  fo r  
th e  judgement o f when an item  i s  unusual. Both th e se  
id eas  r e l a t e  to  the  d if fe re n c e s  between c re a tiv e  people 
and o th e rs  and should throw some l ig h t  on th e  reaso n s fo r  
th e  d if fe re n c e s . However to  make t h i s  m eaningful some 
th e o re t ic a l  framework must be made a v a ila b le  f o r  the  
in c o rp o ra tio n  of th e  r e s u l t s .  This concerns th e  q u es tio n  
o f what type o f system i s  most s u i ta b le  f o r  c h a ra c te r is in g  
th e  phenomenon o f word r e t r i e v a l  when p laced  in  t h i s  co n tex t. 
As d iscussed  in  th e  review  th e re  a re  two g en e ra l p o s s i b i l i t i e s  
an a s s o c ia tio n  network and a coding model.
The A sso c ia tio n  model -  I f  th e  b a s is  o f memory i s  seen as 
s to rag e  o f d is c re te  words lin k ed  by some laws o f a s s o c ia tio n , 
i t  i s  q u ite  c le a r  th a t  th e  whole i s  a  network th rough which 
an in d iv id u a l looks in  sea rch  o f p a r t i c u la r  word resp o n ses .
In  th e  normal everyday ta s k s  o f  language use t h i s  w i l l  be 
very  sim ple as words which a re  used to g e th e r  w i l l  tend to  
be c lo se ly  lin k ed  and th e re fo re  t h e i r  g en e ra tio n  w i l l  be 
bo th  speedy and a c c u ra te . A search  i s  l i k e ly  to  c o n s is t  o f 
th e  e x c i ta t io n  o f a p a r t i c u la r  l in k  follow ed by th e  te s t in g  
o f  th e  word produced a t  th e  o th e r  end o f th e  l in k .  This 
may happen in  s e r ie s  o r in  p a r a l l e l .  Depending on some 
c r i t e r io n  fo r  usage th e  word may be genera ted  o r used as 
a f u r th e r  s ta r t in g  p o in t f o r  g re a te r  search .
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D iffe ren ces  in  word usage a b i l i t y  would be seen  in  
th e  r ic h n e ss  o f th e  netw ork. In c re a s in g  the  number o f 
l in k s  between words w i l l  make them more a c c e s s ib le  and 
in c re a se  th e  flow o f words in  language. I t  i s  proposed 
th a t  t h i s  type o f d if fe re n c e  corresponds to  a d if fe re n c e  
in  word g e n e ra tio n , and th a t  th e  c re a tiv e  person  i s  
id e n t i f ie d  by an enriched  system o f a s s o c ia tiv e  l in k s .
This i s  i n tu i t i v e ly  c o r r e c t ,  and i t  a lso  f a l l s  in  l in e  
w ith  th e  s ig n i f ic a n t  c o r r e la t io n  between unusualness o f 
word a s s o c ia tio n s  and unusual word g en e ra tio n  found in  
the  l a s t  experim ent. I t  i s  no t c le a r  how a su b je c t 
d ec ides th a t  a p a r t ic u la r  item  i s  unusua l, though i t  may 
be in  term s o f amount o f in h ib i t io n  encountered in  the  
f in d in g  o f  th e  item . For th e  moment th e  suggestion  
adopted i s  th a t  th e  t e s t  p a r t  o f  th e  system a sse sse s  the  
s tre n g th  o f th e  item  produced and th a t  t h i s  th re sh o ld  fo r  
g en e ra tio n  may be lowered to  allow  c e r ta in  words to  appear.
The Coding model -  Here, what i s  assumed i s  th a t  fo r  each 
item  s to red  th e re  a re  a number o f  codes which sp e c ify  the  
word and i t s  lo c a t io n . These may be co n s tru c ted  by the  
in p u t p ro cess  o r  may be in h e re n t in  th e  s to rag e  c l a s s i f i c a t i o n .  
The codes may tak e  th e  form o f in fo rm atio n  about th e  meaning 
o f the  item , th e  sound o f th e  item  e t c . , b u t may a lso  hold 
in fo rm atio n  about th e  f a m i l ia r i ty  o f  th e  item . G eneration  
o f unusual words would mean r e t r ie v in g  item s accord ing  to  
the  code o f  u n fa m il ia r i ty ,  and in  many cases t h i s  may no t 
c o n s t i tu te  enough o f th e  in fo rm ation  about th e  item  fo r  th e  
most u n fam ilia r  to  be g en era ted . The ta sk  o f word a s s o c ia t io n .
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in  the  sense th a t  i t  has been foimd to  r e l a t e  to  word 
g e n e ra tio n , c o n s t i tu te s  th e  e x tra c t io n  o f codes from 
one word ( th e  s tim u lu s) and th e  use o f th ese  in  f in d in g  
o th e r w ord(s). From t h i s  p o in t o f view one would expect 
the  2 ta sk s  to  be r e la te d .  D iffe ren ces  in  g e n e ra tio n  
o f unusual words th en  a r i s e  because o f d if fe re n c e s  in  
th e  a b i l i t y  to  use th e  codes a v a ila b le  to  r e t r ie v e  th e  
unusual words. This may be due to  experience o r t r a in in g .  
Again, t h i s  i s  i n tu i t i v e ly  appealing  -  fo r  in s ta n c e  
d if fe re n c e s  occur in  th e  a b i l i t y  o f  c e r ta in  in d iv id u a ls  
to  complete crossword p u zz le s  ( . ') ,  m ainly due to  p ra c t ic e  
or t r a in in g ,  and q u ite  c le a r ly  in  th e  p o e t, whose word 
r e t r i e v a l  i s  su p e rio r  in  q u a n tity  and s u b tle ty  (unpublished  
work by G. P a u l) .
In  in v e s t ig a t in g  th e  c r i t e r i a  o f unusualness t h i s  
experim ent a ttem p ts to  d is t in g u is h  between th ese  two 
approaches. Following th e  reaso n in g  th a t  suggests  th a t  
th e  d if fe re n c e  in  r e c a l l  and re c o g n itio n  ta sk s  a r i s e s  
because th e  former in v o lv es  search  w hile  th e  l a t t e r  r e f l e c t s  
th e  s t ru c tu re  o f memory only  (McCormack, 1972) t h i s  
experim ent p re se n ts  ta s k s  o f a s im ila r  n a tu re  s in ce  th e  
d if fe re n c e s  in  th e  models c e n tre  round th e  s t r u c tu re .
In  e f f e c t  th e  ta s k s  co n s is ted  o f f i r s t ,  a word g e n e ra tio n  
o f unusual words ( r e t r i e v a l  from memory) and second, a 
r a t in g  o f unusualness by th e  s u b je c ts ,  o f  a s e le c t io n  of 
words o f d i f f e r in g  Thorndike-Lorge frequency . The reason ing  
here i s  th a t  in  th e  A sso c ia tio n  model th e  concept o f  search , 
as used by McCormack, i s  no t a p p ro p ria te  and th u s  to  the
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ex ten t th a t  fo r  t h i s  model b o th  r e c a l l  and re c o g n itio n  
involve access  to  th e  word in  memory, by the  same means 
through th e  a s s o c ia tio n  netw ork, th en  th e  a b i l i t y  to  
g en era te  unusual words should be supported by an a b i l i t y  
to  a c c u ra te ly  r a te  unusual words. I f  the  n o tio n  o f  th e  
a s s o c ia tio n  network as d iscu ssed  above i s  examined, th e  
reason  fo r  t h i s  can be seen. The a b i l i t y  to  g en era te  
unusual words i s  determ ined by th e  s t ru c tu re  o r r ic h n e ss  
o f th e  network. The a b i l i t y  to  a s se ss  th e  unusualness 
o f the  item  p resen ted  i s  a lso  based on th e  network 
s tru c tu re  to  th e  degree th a t  th e  in h ib i t io n  i s  on ly  
b u i l t  up th rough a summation o f th e  l in k s  from th e  word 
and th e  s tre n g th  o f th e  a s s o c ia tio n  can only be assessed  
from the  r e l a t iv e  a c c e s s ib i l i ty  o f th e  word* ( in  the  
a s s o c ia tiv e  network access must be determ ined by 
f a c i l i t a t i o n  and in h ib i t io n  -  th e  key concepts in  th e  
le a rn in g  approach -  th u s  th e  ex ten t to  which a word i s  
d i f f i c u l t  to  f in d  i s  a fu n c tio n  o f th e  la ck  o f f a c i l i t a t i o n  
o r th e  in h ib i t io n  o f th e  re le v a n t l i n k s ) .  To assume the  
ex is ten ce  o f a frequency coun ter s to red  w ith  each word i s  
to  assume a code system , and th u s  an a s s o c ia tio n  system 
re q u ire s  th a t  the  in fo rm atio n  as to  s tre n g th  o r frequency 
i s  c a rr ie d  in  th e  a s s o c ia t iv e  l in k .  The r e s u l t  o f t h i s  i s  
th a t  i t  would be expected th a t  d if fe re n c e s  in  word g en e ra tio n  
a b i l i t y  w i l l  be p a r a l le le d  by a d if fe re n c e  in  a r a t in g  of 
unusualness.
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The p re d ic t io n  o f a coding system i s  a l to g e th e r  
d i f f e r e n t .  Here th e  a b i l i t y  to  r e t r i e v e  "omisiial words 
i s  dependent on th e  search  mechanism in  the  form o f use 
o f the  ap p ro p ria te  code, th u s  th e  d if fe re n c e s  in  perform ance 
on g en e ra tio n  should no t be seen in  th e  r a t in g  o f the  words. 
The ta s k  o f r a t in g  i s  a d i f f e r e n t  one from g en e ra tio n  in  
th e  code system -  here  th e  word i s  g iven  and th e  ap p ro p ria te  
code can be e x tra c te d  by th e  normal p ro ce sso rs  o f in p u t 
m a te r ia l .  I f  a l l  in d iv id u a ls  have a  s im ila r  f a m i l ia r i ty  
w ith  language, which we hope fo r  by random sam pling from 
a s im ila r  p o p u la tio n , they  should be eq u a lly  a c cu ra te  in  
r a t in g  th e  words fo r  unusualness.
There i s  one q u a l i f ic a t io n  to  t h i s  seem ingly c le a r -  
cu t experim ental t e s t  and i t  makes the  t e s t  a weaker one.
This a r i s e s  out o f a d isc u ss io n  w ith  K iss a f t e r  th e  
experim ent. The a s s o c ia tio n  network approach may in c lu d e  
an assum ption which changes th e  view o f th e  p ro cesses  a t  
work. T his i s  th a t  th e  a s s o c ia tiv e  l in k s  a re  u n i-d ir e c t io n a l  
and th a t  what happens in  g en e ra tio n  i s  determ ined by th e  
"indegree" o f  th e  item , and in  r a t in g  what i s  te s te d  i s  
th e  "ou tdegree". These r e f e r  to  th e  measure o f th e  lin k ag e  
a v a ila b le  in  moving from th a t  item  to  ano ther (ou tdeg ree) 
o r in  moving from o th e r  item s to  th a t  p a r t i c u la r  one 
( in d eg ree ). So what m a tte rs  f o r  g e n e ra tio n  i s  th e  number 
o f ways in  which one can move through th e  network in  o rd er 
to  reach  th e  item , w hile  in  r a t in g ,  th e  s ta r t in g  p o in t i s  
th e  item  and th e  measure must be in  term s o f th e  number o f 
item s reach ab le  from th a t  s t a r t in g  p o in t .  The d if fe re n c e  
in  th e se  two p ro cesses  may be m agnified  when we have th e  
extreme example o f very  unusual words.
-  120 -
However d e s p ite  t h i s  being  a very  im portan t p o in t 
i t  need no t overshadow th e  t e s t  im plied . In  th e  normal 
circnm stances fo r  a g re a t  percen tag e  o f words th e  indegree 
and outdegree w il l  be very  s im ila r ,  and each w il l  be a 
v a lid  in d ic a to r  o f th e  use o f th e  word, whether as a 
’’p r e f ix ” o r a " s u f f ix ”. With more unusual words t h i s  
s i tu a t io n  could w ell be d i f f e r e n t .  But i f  i t  can be 
accepted as i t  has been claimed above, th a t  the  r ic h n e ss  
o f the  a s s o c ia tio n  network determ ines th e  ease o f access 
to  unusual words fo r  g e n e ra tio n , then  i t  i s  a lso  apparen t 
th a t  i t  i s  r e f le c te d  eq u a lly  in  th e  indegree and in  th e  
ou tdegree , and consequen tly , i f  an in d iv id u a l has d i f f i c u l t y  
in  g en e ra tin g  words because o f th e  p o v erty  o f h is  netw ork, 
by th e  same token he w il l  be le s s  accu ra te  in  h is  r a t in g s .
In  conc lusion , th e  t e s t  i s  no t in v a lid a te d  by th e  
assum ption o f u n i - d i r e c t io n a l i ty  b u t may be s l i g h t ly  
weakened.
The r e s t  o f th e  experim ent rev o lv es  around th e  two 
p o in ts  mentioned a t  th e  beginning  o f th e  in tro d u c tio n  -  
namely th e  e s tim a tio n  o f s u b je c t ’s vocabulary  s iz e ,  and 
w hether th e  c re a tiv e  in d iv id u a l has d i f f e r e n t  c r i t e r i a ,  
which has been d e a lt  w ith  th e o r e t ic a l ly  above.
The n e c e s s ity  fo r  a vocabulary  t e s t  i s  obvious, s in ce  
a su b je c t cannot be expected to  g en e ra te  words i f  he does 
no t have s u f f i c ie n t  to  choose from. I t  was v is u a lis e d  th a t  
th e re  would be some s o r t  o f  complex r e l a t io n ,  s im ila r  to  
th e  th re sh o ld  concepts used to  apply  to  th e  i a te l l ig e n c e -  
c r e a t iv i ty  d i s t in c t io n ,  th a t  above a c e r ta in  le v e l  o f word 
knowledge ab so lu te  vocabulary  s iz e  would cease to  be an
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im portant v a r ia b le . I t  was decided a f t e r  a len g th y  search  
th a t  th e re  was no standard  t e s t  which se t out to  g ive a 
measure o f vocabulary  s iz e ,  as  such -  a l l  were r e la te d  to  
some measure o f language u se , school achievement o r to  
in te l l ig e n c e .  In  th e  course o f  t h i s  re se a rc h  two t e s t s  
were t r i e d  n e i th e r  o f which were very  s a t i s f a c to ry  -  th e  
M il l -H il l ,  and the  Wide Range. In  t h i s  experim ent the  
H i l l - H i l l  t e s t  was used as i t  had been stan d ard ised  in  
B r i ta in  -  in  th e  end only  th e  raw sco res  were used.
Thus, th e  experim ent co n s is ted  o f a g e n e ra tio n  ta sk  
as in  th e  p rev io u s  experim ent, a ra tin g -fo r-u n u su a ln e s s  
ta s k , in v o lv ing  Thorndike-Lorge freq u en c ies  and P a iv io ’s 
m v a lu es from h is  imagery norms, and th e  vocabulary  t e s t .
AIMS
(1) To es tim a te  to  what e x te n t vocabulary  i s  an im portant 
v a r ia b le  in  word p ro d u c tio n ;
(2) To determ ine w hether o r ig in a l  persons have a d i f f e r e n t  
conception  o f what i s  unusual and th e re fo re  produce 
more unusual id e a s ; -  to  t e s t  w hether d if fe re n c e s  in  
g e n e ra tio n  a re  c a rr ie d  over in to  th e  s u b je c t ’s 
assessm ent of unusua lness;
(3) To check the  h y p o th e s is , a r i s in g  out o f re se a rc h  such 
as Howes (1954), th a t  su b je c ts  e s tim a te  f a m i l ia r i ty
o f words w ith  a h igh  degree o f co n s is ten cy  and accuracy .
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SUBJECTS
42 su b je c ts  completed th e  experim ental se ss io n  o f 
35-45 m inutes. They were te s te d  in  v ary ing  s ized  groups, 
from 1 to  8 . A ll were s tu d e n ts . There were 25 m ales 
and 17 fem ales. Two s u b je c ts  were subsequently  r e je c te d  
fo r  f a i l i n g  to  fo llow  in s t r u c t io n s ,  le av in g  24 m ales and 
16 fem ales.
MATERIALS and DESIGN
M a te ria ls  and In s t ru c t io n s  appear in  Appendix 4.
Blank sh e e ts  o f paper were provided fo r  the  g en e ra tio n  
o f unusual words. The in s t ru c t io n s  were as in  experim ent 1 
-  words had to  be u n fa m ilia r , uncommon, in f re q u e n tly  used 
in  th e  language, they  had to  be 2 - s y l la b le  nouns, and they  
had to  be d i f f e r e n t  from one ano ther ( to  p rev en t chain ing  
o f words o r use o f p lu r a l s  e t c . ) .  Each su b je c t was asked 
to  produce 10 words and 15 m inutes were allowed fo r  t h i s .
Two l i s t s  o f t h i r t y  words were co n s tru c ted  (2 -s y l la b le  
nouns fo r  c o n tin u ity )  from 2 sources
1. 10 le v e ls  o f frequency  in  th e  Thorndike-Lorge wopd count; 
AA, A,45$ 55$ 25$ 15$ 5$ 10 in  18 m il l io n , and 4 in  18 
m il l io n . These spanned th e  f u l l  range o f v a lu es rep o rted  
in  th e  count. Three words from each le v e l  were randomly 
s e le c te d , and inc luded  in  a random o rd erin g  o f le v e ls ,  
co n s tan t over su b je c ts .
2. 10 le v e ls  o f m-value ( a s s o c ia b i l i ty )  from th e  P aiv io  
e t  a l .  count (1968) o f  925 nouns: le s s  than  3*7$ 4 .1 ,
4 .6 , 5*1$ 5*6, 6 .1 , 6 .6 ,  7*4, 7 .6 , and g re a te r  than 8 .0 . 
Again 3 words were se le c te d  and inc luded  in  a random 
o rd erin g  o f l e v e ls ,  co n s tan t over s u b je c ts .
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The p re s e n ta tio n  o f l i s t s  1 and 2 were randomly- 
arranged in  the  bo o k le t supp lied  to  s u b je c ts ,  some 
s ta r t in g  w ith  l i s t  1 some s ta r t in g  w ith  l i s t  2.
5 m inutes were allow ed.
Also included in  th e  b o o k le t was th e  M ill H il l  
vocabulary  t e s t .  The t e s t  was s l ig h t ly  m odified -  only 
th e  l a s t  24 item s in  each p a r t  o f  th e  sc a le  were adm in istered  
as th e  f i r s t  10 were judged too easy fo r  th e  s tu d en t 
p o p u la tio n . A ll o f th e se  had th e  s ix  cho ices standard  in  
the  M ill H il l  t e s t .  The m o d ific a tio n  simply meant combining 
th e  m u ltip le  choice s e c tio n s  o f Form A and Form B. A ll the  
item s were p resen ted  as m u ltip le  choice q u es tio n s , r a th e r  
than  as h a l f  d e f in i t io n s  as in  th e  o r ig in a l  form. The 
s u b je c t’s ta s k  was to  u n d e rlin e  th e  word which was c lo s e s t  
to  the  p resen ted  word in  meaning. 10-12 m inutes were 
s u f f ic ie n t  fo r  t h i s  t e s t .
PROCEDURE
S u b jec ts , in  an in fo rm al atm osphere, were inform ed of 
th e  n a tu re  o f th e  ta sk  in v o lv in g  th e  use o f E n g lish  words 
( f u l l  te x t  o f th e  in s t ru c t io n s  appears in  appendix 4 ) .
Ho m ention was made o f tim e l im i t s  to  th e  s u b je c ts ,  though 
th e  l im i t s  mentioned above were kep t to  f a i r l y  c lo se ly .
In  th e  word g en e ra tio n  su b je c ts  were asked to  th in k  up 10 
words accord ing  to  th e  c r i t e r i a  mentioned above. S ub jec ts 
were stopped a f t e r  15 m inutes i f  they  had not a lread y  
f in ish e d  to  t h e i r  own s a t i s f a c t io n .
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Each su b je c t was then  g iven  a book le t co n ta in in g  the  
l i s t s  to  be ra te d  and th e  vocabulary  t e s t .  They were 
in s tru c te d  th a t  t h e i r  own id e a s  on unusualness were 
re q u ire d , no t what they  thought th e  g en era l p u b lic  th in k . 
R ating  was done w ith  a te n -p o in t r a t in g  sc a le  w ith  th e  
value 10 as th e  l e a s t  common words r ig h t  through to  1 as 
th e  most f re q u en t. They were to  work through th e  l i s t s  
qu ick ly  and not s top  to  ponder over words. Again th e re  
was no obvious tim e l im i t  -  a l l  su b je c ts  f in ish e d  w ith in  
8 m inutes. The vocabulary  t e s t  was th en  com pleted.
RESULTS
Raw sco res  appear in  appendix 5- D espite th e  
d i f f i c u l t i e s  o f su b je c ts  in  producing words which are  
unusual, only  one f a i le d  to  produce f iv e  or more. A ll 
th e  responses produced were l i s t e d  to g e th e r , b u t because 
o f th e  d iv e r s i ty  o f th e  words produced they  could no t be 
m eaningfu lly  scored in  th e  same way as  in  th e  p rev io u s  
experim ent -  based on a count o f  in d iv id u a l freq u en c ie s  
( th e  m a jo rity  o f words produced would have been g iven  a 
score o f 3 s ince  few were re p e a te d ) . The system o f sco ring  
used was developed from th e  Thorndike-Lorge word count in  
th e  fo llow ing  w ay:-
a score o f  0 was g iven  to  words appearing  tw ice , o r  more
freq u en t than  10 in  1 m il l io n  in  th e  Thorndike- 
Lorge.
1 was g iven  to  words in  th e  range o f 1-10 p e r 
m illio n .
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C o rre la tio n  M atrix Table 2 .1 .
Fluency Voc. R a t.1 . R a t .2. 01.
O r ig in a li ty .59  .18 .05 .07 -
Fluency —.05 —. 00 - .1 5 -
Vocabulary - .1 5 - .0 2 .11
R ating  -  words chosen 
by m-value .50 - .0 5
R ating  -  words chosen 
Thorndike Lorge
from
.14
O r ig in a li ty  Index
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a score o f  2 was g iven  to  words which occurred once p e r 
m il l io n , and words no t in  th e  Thorndike- 
Lorge l i s t  and a lso  no t appearing  in  th e  
1944 Oxford d ic tio n a ry  used , hu t which a re  
modern, perhaps s c i e n t i f i c ,  and not 
n e c e s s a r i ly  in f re q u e n t.
5 was g iven  to  words which appeared 4 tim es p e r 
18 m il l io n .
4 was g iven  to  words which were no t in  th e  
Thorndike-Lorge l i s t  h u t appeared in  the 
d ic tio n a ry  o f th e  same p erio d  -  t h i s  meant 
they  were genuine E n g lish  words w ith  a 
frequency le s s  than  th o se  counted in  the  
50000 in  th e  Thorndike-Lorge.
A f u l l  l i s t  o f  words genera ted  i s  in  Appendix 8 .
Each su b je c t was scored fo r  o r ig in a l i ty ,  as  above, and 
fo r  flu en cy . An O r ig in a l i ty  index sco re  was c a lc u la te d  
( ( o r ig in a l i ty / f lu e n c y  x 4 ) x 100)
For unusualness r a t in g  th e  measure taken  was a 
c o r re la t io n ;  a pearson  r  between each s u b je c t ’s r a t in g s  
and th e  a c tu a l  v a lu es  (from 1 to  10) a r is in g  from the  
arrangem ent o f th e  frequency in te r v a ls  in  th e  word counts. 
This can be j u s t i f i e d  s in ce  i t  was an im p o sitio n  o f an 
in te rv a l  sc a lin g  b o th  on th e  o r ig in a l  v a lu es  and on th e  
s u b je c t 's  r a t in g  sc a le  v a lu es .
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These c o r r e la t io n s  ranged from .46  to  .81 w ith  th e  
mean around .68 fo r  th e  Thorndike-Lorge words. A ll o f  
th e se  a re  s ig n i f ic a n t ly  d i f f e r e n t  from chance. The 
c o r r e la t io n  o f th e  mean r a t in g s  o f th e  words w ith  th e  
sc a le  v a lu es  g iven  was .8 6 , so t h i s  c o n s t i tu te s  
co n s id erab le  support fo r  th e  work o f Howes (1954) and 
A ttneave (1955)* For th e  words from th e  m-value l i s t s ,  
th e  c o r r e la t io n s  were r a th e r  low er, rang ing  from .29 to  
.76  w ith  a mean around .55» The c o r r e la t io n  o f  th e  mean 
r a t in g s  o f th e  words w ith  th e  sc a le  v a lu es  was .6 5 . I t  
i s  c le a r  th a t  su b je c ts  do a s se ss  th e  u n fa m il ia r i ty  o f 
words very  a c c u ra te ly ; indeed i t  i s  q u ite  p o s s ib le  th a t  
t h e i r  r a t in g s  a re  much more accu ra te  th an  th e  sc a le  v a lu es  
from th e  word coun ts. I t  i s  to  be expected th a t  th e  
c o r r e la t io n s  fo r  th e  m -value l i s t  a re  le s s  s in ce  th e  
sc a le  in te r v a l s ,  because they  a re  tak en  from a sample o f 
only  925 words, a re  much sm alle r in  su b je c tiv e  term s.
A f a i r l y  crude measure o f th e  r a t in g  sc a le  use was 
derived  by d iv id in g  each s u b je c t 's  t o t a l  o f a l l  h is  r a t in g s  
by 165 (which i s  th e  expected t o t a l  i f  th e  s u b je c t 's  use 
o f the  sc a le  corresponds to  th a t  o f th e  sc a le  v a lu es  o f  
th e  words p re se n te d ) . I t  should th u s  g ive  some in d ic a t io n  
o f th e  s u b je c t 's  a b i l i t y  to  use a l l  th e  p o in ts  o f th e  sc a le . 
C o rre la tio n  o f th e  m easures derived  fo r  t h i s  from th e  two 
word l i s t s  g iv es  a f ig u re  o f .62  which i s  s ig n i f ic a n t  a t  th e  
.001 le v e l .  Thus th e  su b je c t a t  l e a s t  seems to  use th e  
s c a le  in  a c o n s is te n t way from l i s t  to  l i s t .  A lthough th e  
sco re  o f  165 could a r i s e  in  2 ways ( e i th e r  by r a t in g
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a c c u ra te ly  throughout th e  s c a le  o r by r a t in g  a c c u ra te ly  a t  
th e  extrem es) i t  would s t i l l  in d ic a te  th e  a b i l i t y  to  
d i f f e r e n t i a t e  unusual and u su a l words. The f a c t  th a t  the  
su b je c t does t h i s  c o n s is te n t ly  in  two system s of unusualness 
in d ic a te s  th a t  s u b je c tiv e ly  th e  in d iv id u a l i s  c o n s is te n t.
The l a t e r  t e s t  o f h igh  and low o r ig in a ls  i s  more im portan t. 
This t e s t  m erely i l l u s t r a t e s  co n s is ten cy .
The vocabulary  t e s t  was sim ply scored as number c o r re c t 
f o r  each su b je c t.
Table 2.1 shows th e  i n i t i a l  s e t  o f c o r re la t io n s  fo r  
a l l  th e  m easures. P o in ts  emerging from t h i s : -
1. There seemed to  be no s ig n i f ic a n t  r e la t io n  between th e  
o r ig in a l i ty  measures and vocabulary  -  t h i s  may suggest th e  
th resh o ld  model which was d iscussed  above. The su b je c ts  were 
a l l  s tu d e n ts  and would be expected to  score f a i r l y  h igh  in  
vocabulary  m easures, b u t in  f a c t  th e  range o f sco rin g  was 
from 19 (o u t o f 48) to  46, which would seem to  be adequate
to  in d ic a te  tre n d s .
2. S u rp r is in g ly  th e re  was no r e l a t io n  between vocabulary  
and f a m i l ia r i ty  r a t in g  sc o re s . Thus a b i l i t y  to  id e n t i f y  
th e  meaning o f a word i s  se p a ra te  from th e  a b i l i t y  to  
id e n t i f y  th e  f a m i l ia r i ty  o f th e  word. This may be support 
f o r  th e  coding approach to  th e  e x te n t th a t  in  an a s s o c ia tio n  
model la rg e r  vocabulary  would be seen in  h ig h er ou tdegrees 
fo r  th e  d e f in i t io n  o f words, which corresponds to  th e  
p ro p e r t ie s  o f th e  model f o r  assessm ent o f f a m i l ia r i ty .
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A coding in te r p r e ta t io n  m ight allow  th a t  the  uses o f the  
d i f f e r e n t  codes a re  d i f f e r e n t  and th e re fo re  t h i s  r e s u l t  
i s  q u ite  in  keeping w ith  th e  assum ptions o f  th e  model.
5 . There was no r e l a t i o n  between o r ig in a l i ty  and r a t in g  
a b i l i t i e s .  On th e  face  o f  i t  t h i s  i s  support f o r  th e  
coding approach.
4. One s tran g e  r e s u l t  was th a t  th e re  was l i t t l e  r e la t io n  
between th e  r a t in g  o f Thorndike-Lorge words and the  r a t in g  
o f m-value words. This may in  f a c t  be,due to  th e  f a c t  
th a t  th e  sc a le  d if fe re n c e  , in  r e a l  te rm s, between th e  
m-value words was much le s s  th an  th e  Thorndike-Lorge words, 
which would lead  to  d i f f i c u l t i e s  fo r  su b je c ts  in  d is t in g u is h in g  
p o in ts  on th e  s c a le . The use o f th e  r a t in g  sc a le  in d ic a te s  
th a t  more words were g iven  v a lu es  h igh  in  th e  sc a lin g  in  th e  
case o f m -value words th an  in  th e  case o f words from th e  
Thorndike-Lorge -  perhaps a r e f l e c t io n  o f th e  p o p u la tio n  
s iz e  925 f o r  m -values and 50,000 fo r  Thorndike-Lorge.
There i s  o f course th e  p o s s i b i l i t y  th a t  th e re  i s  no 
s ig n i f ic a n t  c o r r e la t io n  between m -value o r a s s o c ia b i l i ty  
and word f a m i l ia r i ty ,  though e a r l i e r  re se a rc h  in d ic a te s  th a t  
th e re  a re  c o r r e la t io n s  between Thorndike-Lorge v a lu es  and 
m -values (Underwood and Schulz , I96 0 ).
DISCUSSION
With regard  to  th e  f i r s t  aim o f th e  experim ent th e re  i s  
th e  s u rp r is in g  r e s u l t  th a t  vocabu lary , as  measured by the  
M ill H il l  vocabulary  t e s t  has very l i t t l e  r e l a t io n  to  
o r ig in a l i ty  o f words g en era ted . I t  i s  l ik e ly  th a t  t h i s  can
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be explained  to  a la rg e  e x te n t by th e  n a tu re  o f th e  
p o p u la tio n  examined. A second p o s s ib i l i t y  i s  th a t  th e  
measuire used to  determ ine th e  s u b je c t 's  o r ig in a l i ty  i s  
no t th e  u su a l one as seen in  th e  p rev io u s experim ent and 
i s  based on norms fo r  frequency which may no lo n g er be 
a p p lic a b le .
I t  seems th a t  in d iv id u a ls  producing unusual responses 
do not have a d i f f e r e n t  concep tion  o f what i s  unusual from 
o th e rs . This was confirm ed by t - t e s t s  done on sep ara ted  
groups o f h igh  and low o r ig in a l i ty  and th e re  were no 
s ig n i f ic a n t  d if fe re n c e s  in  r a t in g  a b i l i t y .  I t  in d ic a te s  
th a t  b o th  o r ig in a l  people and le s s  o r ig in a l  people judge 
according to  th e  same s ta n d a rd ; one can surm ise th a t  th e  
problem i s  one o f acce ss . The o r ig in a l  person  f o r  some 
reason  has b e t t e r  o r  e a s ie r  access to  th e  unusual words, 
bu t when he has r e tr ie v e d  th e se  words he a s se sse s  th e  
words by th e  same stan d ard s as th e  in d iv id u a l w ith  h is  
l e s s  unusual words.
At th e  same tim e t h i s  i s  a lso  support fo r  th e  coding 
type o f approach, fo r  th e  reaso n s d iscussed  in  th e  pream ble 
to  t h i s  experim ent. One must however temper t h i s  l a s t  
remark by adding th a t  we have only o ffe re d  two m odels, one 
o f which was being  su b jec ted  to  a f a i r l y  c r i t i c a l  t e s t  
caused by th e  removal o f r e t r i e v a l  in  th e  ta sk  p re sen ted .
The f a c t  th a t  t h i s  model f a i l s  i s  tak en  as te n ta t iv e  support 
fo r  the  coding model, bu t only  in s o fa r  as i t  should prov ide 
a more f r u i t f u l  l in e  o f in v e s t ig a t io n . I t  has no t as  y e t ,  
been e x p l ic i t ly  te s te d ,  and a t  t h i s  s tag e  in  tim e no c le a r
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p re d ic tio n s  make i t  t e s ta b le  in  t h i s  c o n tex t. I t  i s  
however a model fo r  fu r th e r  development.
The f in a l  aim o f the  experim ent -  to  in v e s t ig a te  the 
s ta tu s  of an in d iv id u a l 's  judgement o f unusualness -  has 
more c le a r ly  been f u l f i l l e d .  The c o r r e la t io n s  o f s u b je c ts ’ 
judgements o f uncommonness w ith  word frequency  norms, are  
h igh and s ig n i f ic a n t  in  most cases . The mean value of 
0 .86  fo r  Thorndike-Lorge and even th e  0 .63 mean c o r re la t io n  
fo r  m -values a re  in  l in e  w ith  the  0 .79 found by A ttneave 
(1953) and s im ila r  r e s u l t s  o f Howes (1954). T heir use of 
a r a t in g  sc a le  fo r  t h i s  purpose seems to  be c o n s is te n t from 
one s i tu a t io n  to  an o th er. The conc lusion  th a t  one can draw 
from th i s  i s  th a t  a s u b je c t 's  r a t in g  i s  r e l i a b le  and probably  
as accu ra te  and accep tab le  as word frequency counts in  th i s  
type o f re se a rc h . I t  means th a t  su b je c ts  a re  capable o f 
r e t r ie v in g  th i s  type o f in fo rm atio n  d i r e c t ly  from th e i r  
memory b ase , and i t  opens up in te r e s t in g  p o s s i b i l i t i e s  fo r  
re se a rc h  in to  th e  fundam ental in d iv id u a l d if fe re n c e s  in  
experim ental s tim u li such as words.
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Experiment 3
T his experim ent was in  th e  n a tu re  o f  a s l ig h t  s id e ­
step  from th e  g en era l t r a i n  o f th e  in v e s t ig a t io n ,  as i t  
was f e l t  necessary  to  improve our understand ing  o f th e  
measures being  used b e fo re  launching  in to  a f u l l y  blown 
exam ination o f the  coding p ro c e sse s . The q u estio n  ra is e d  
in  the  l a s t  experim ent concerning th e  system of m easuring 
the  unusualness of s u b je c ts ' responses i s  a very  im portan t 
one and i t  i s  c le a r  th a t  i t  must be shown to  have some 
v a lid ity *  Following from th e  f in d in g s  o f th e  n a tu re  o f 
th e  s u b je c t 's  use o f th e  r a t in g  sc a le  to  determ ine the  
unusualness o f words i t  was decided th a t  t h i s  could be 
used to  in d ic a te  how su c cess fu l th e  o r ig in a l  sco rin g  o f 
unusualness had been. This req u ired  th a t  the  su b je c ts  
r e tu rn  to  r a te  th e  words produced in  th e  l a s t  experim ent.
At th e  same tim e i t  seemed d e s ira b le  to  determ ine to  
what ex ten t su b je c ts  who produced unusual words on one 
occasion  could do th e  same a t  a l a t e r  d a te . In  e f f e c t ,  
could i t  be claimed th a t  t h i s  i s  an a b i l i t y ,  whose p a ra ­
m eters can be r e l i a b ly  dem onstrated on d i f f e r e n t  occasions?
F u rth e r p o s s i b i l i t i e s  opened up: th e  r e c a l l  o f unusual 
words could be in v e s tig a te d  ag a in , w ith  a more m ature 
p o p u la tio n  th an  in  Experiment 1 and f u r th e r  c l a r i f i c a t i o n  
o f th e  r e l a t i o n  o f th e  measures to  vocabulary  could be 
a sc e r ta in e d  by th e  use o f an a l te r n a t iv e  vocabulary  t e s t ,  
th e  Vide Range, developed by A tw ell and W ells.
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For th e se  reaso n s th e  fo llow ing  experim ent was s e t  up.
AIMS
(1) To determ ine to  what ex ten t th e  perform ance in  g en e ra tin g  
unusual words i s  a r e a d i ly  rep ro d u c ib le  one;
(2) To in v e s t ig a te  th e  sco rin g  system used fo r  th e  e s tim a tio n  
o f o r ig in a l i ty  in  the  l a s t  experim ent, by adop ting  the  
e x te rn a l c r i t e r io n  o f s u b je c ts ' own r a t in g s ;
(3) To confirm  th e  f in d in g s  o f experim ent 1 concerning th e  
r e c a l l  o f o r ig in a l  item s;
(4) To f u r th e r  exp lo re  vocabulary  s iz e  u sing  a d i f f e r e n t  
vocabulary  m easure.
SUBJECTS
20 su b je c ts  from th e  40 o f experim ent 2, chosen a t 
random and te s te d  alone o r in  sm all groups o f 2 o r 3» fo r  
an experim ental se ss io n  la s t in g  30 m inutes.
MATERIALS AND DESIGN
In  o u tl in e  th e  design  was very  s im ila r  to  th e  p rev ious 
experim ent, w ith  a g e n e ra tio n  ta s k , a r a t in g  ta s k  and a 
vocabulary  t e s t ,  in  th a t  o rd e r . Examples o f  m a te r ia ls  are  
in  Appendix 6.
The g en e ra tio n  ta s k  d if fe re d  in  th a t  su b je c ts  were f i r s t  
o f a l l  asked to  reproduce th e i r  unusual words o f th e  l a s t  
experim ent (up to  th e  maximum o f 10). Since t h i s  was very 
long term  memory, r e c a l l  was f a i r l y  low -  though a l l  su b je c ts  
r e c a lle d  a t  l e a s t  one o f th e  words they  had produced
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( th e  mean being 3*5 w ords). I t  was th en  suggested th a t  
as b efo re  they  should a ttem pt to  produce a t o t a l  o f  10 
words, so th a t  i f  they  had re c a l le d  3 words they  should 
gen era te  a f u r th e r  7* This was done w ith  a m istaken  id ea  
th a t  i t  would make th e  g en e ra tio n  more comparable w ith  
experim ent 2. As i t  tu rned  out t h i s  was no t a su ccess , 
s ince  i t  com plicated th e  m a tte r  o f sc o rin g , re ta rd in g  the  
flu en cy  o f those whose memories were b e t te r  and th ereb y  
reducing  th e i r  p o te n t ia l  f o r  g en e ra tio n . I t  a lso  c rea ted  
d i f f i c u l t i e s  w ith  th e  o r ig in a l i ty  index . I t  would indeed 
be b e t te r  to  sep a ra te  the  two ta sk s  com pletely , though 
some s te p s  must be tak en  a g a in s t f a c i l i t a t i o n  o f response 
g en e ra tio n  by th e  i n i t i a l  ta s k . Up to  15 m inutes were 
allowed fo r  t h i s  ta s k , as b e fo re .
A l i s t  o f 40 words se le c te d  randomly from th e  t o t a l  
l i s t  o f words generated  in  experim ent 2 , was p resen ted  fo r  
r a t in g  on a 10 -po in t s c a le . As b e fo re  lOwas l e a s t  common 
and 1 was most common. Ho su b je c t took more th an  5 
m inutes fo r  t h i s  s e c tio n .
The Wide Range vocabulary  t e s t  was then  p re se n ted ; 
i t  has 100 m u ltip le  choice item s in  much th e  same way as 
th e  M ill H i l l ,  though in  t h i s  in s ta n c e  th e  item s a re  not 
p ro g re ss iv e ly  more d i f f i c u l t  b u t a re  randomly arranged 
throughout th e  l i s t .  The t e s t  i s  more Americanised than  
th e  M ill H i l l ,  and consequently  c e r ta in  item s were 
c o n s is te n tly  answered wrongly and would have to  be 
d iscarded  i f  p o p u la tio n  norms were d e s ire d . The t e s t  
occupied 15 m inutes.
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PROCEDURE
Exact in s t ru c t io n s  appear in  appendix 6. As f a r  as 
p o s s ib le  th e  experim ental se ss io n s  took p lace  in  th e  same 
p lace  as in  th e  l a s t  experim ent.
F i r s t l y ,  su b je c ts  were informed th a t  the  f i r s t  ta sk  
was as b e fo re , th a t  they  had to  th in k  up 10 unusual words, 
which were 2 - s y lla b le  nouns and were d if f e r e n t  from one 
an o th er. However, as many o f th e se  words as p o s s ib le  were 
to  be th e  same as in  th e  p rev io u s experim ent -  th e  su b je c t 
had to  r e c a l l  th e  words he produced b e fo re . (The tim e 
in te rv a l  between th e  two experim ents was 5 weeks, a 
co n sid erab le  p e r io d , and i t  was no t expected th a t  r e c a l l  
sco res would be h igh . N ev e rth e less , i t  was expected th a t  
any words re c a l le d  would r e f l e c t  any d i f f e r e n t i a l  v a r ia b le s ,  
such as unusualness , a t  w ork). I t  was s tre s se d  to  su b je c ts  
th a t  though they  might have d i f f i c u l t y  in  remembering the  
p rev io u s words they  were s t i l l  to  make up to  te n  th e  number 
they  produced. Average word p ro d u c tio n  was around 7*5«
Secondly, su b je c ts  were asked to  r a te  a l i s t  o f 40 words 
on the  10 p o in t sc a le  o f unusualness. As they  were a l l  
f a m il ia r  w ith  t h i s ,  l i t t l e  in s t r u c t io n  was needed. I t  was 
po in ted  out th a t  some o f th e  words m ight be f a m il ia r  as they  
had produced them in  th e  p rev io u s  experim ent, bu t th a t  they 
were a s e le c t io n  from th e  words th a t  everyone had produced.
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F in a l ly ,  th e  Vide Range vocabulary  t e s t  was p resen ted  
and su b je c ts  sim ply worked through  u n d e rlin in g  th e  word 
from a group o f s ix  which corresponded most c lo s e ly  in  
meaning to  a ta rg e t  word. 100 words were te s te d  and the  
raw score was used in  th e  a n a ly s is .
RESULTS
The main r e s u l t s  a re  shown in  th e  form o f c o r r e la t io n s  
in  Table 3*1 (raw sco res  in  appendix ? )•  The h igh  c o r r e la t io n  
between th e  generated  o r ig in a l i ty  index and th e  r e c a l l  
o r ig in a l i ty  tends to  suggest th a t  su b je c ts  do no t d i f f e r  
markedly in  t h e i r  s t r a t e g ie s ,  f o r  r e c a l l ,  w ith  reg ard  to  
the  measured v a r ia b le  o f unusualness. This i s  supported by 
th e  r e s u l t  o f a t  t e s t  to  gauge th e  d if fe re n c e s  between th e  
expected r e c a l l  o r ig in a l i ty  and th e  a c tu a l r e c a l l  o r ig in a l i ty .  
The expected value was c a lc u la te d  by th e  fo llow ing  form ula: 
( r e c a l l  f lu en cy  -f genera ted  fluency  (experim ent 2 ))x  
generated  o r ig in a l i ty  (experim ent 2 ) ,  which i s  a measure 
which expects  words from th e  p rev io u s p ro d u c tio n  to  be 
r e c a lle d  a t  random w ith  re sp e c t to  unusualness. O r ig in a li ty  
was scored as o u tlin ed  in  Experiment 1, in  accordance w ith  
th e  system suggested by Cropley (1969). The matched t  t e s t  
produced a value o f -0 .3161 which i s  no t s ig n i f ic a n t .  I t  
appears th a t  su b je c ts  do no t r e c a l l  more unusual words b e t te r  
than  le s s  unusual words, nor indeed , th e  o p p o site .
E s s e n t ia l ly ,  th ese  f in d in g s  a re  in  l in e  w ith  those  of 
experim ent 1.
-  137 -
C o rre la tio n  M atrix Table 3*1.
01 3 Wide M ill R e c a l l  B u t in e s  
Range H i l l  01 R a t in g s
O rig in a li ty  Index T-L -
Exp. 2* .03  .11 .27 .66** .08
O r ig in a li ty  Index T-L -
Exp. 3* .05  .15  .13 - .0 7
Wide-Range Vo cab. .74** - .0 1
M ill-H il l  Vocab. - .1 0
O r ig in a li ty  Index o f
re c a lle d  words T-L*
R ating  o f se lec ted  words 
from Exp. 2
* based on Thorndike-Lorge word count 
♦* s ig n i f ic a n t  a t  th e  1% le v e l .
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Again th e re  seems to  he no r e l a t io n  w ith  vocabu lary , 
w ith  th e  Wide Range ach iev in g  lower c o r re la t io n s  w ith  th e  
m easures o f o r ig in a l i ty .  I t  does have a h igh  c o r r e la t io n  
w ith  th e  M ill H i l l ,  so th a t  seems to  be a f a i r l y  c o n s is te n t 
measure o f  some asp ec t o f vocabu lary .
The problem a r i s e s  however, on exam ination o f th e  
t in y  c o r r e la t io n  between genera ted  o r ig in a l i ty  index from 
experim ent 2 and th a t  produced by th e  same su b je c ts  in  
experim ent 3* This would suggest th a t  th e  sub jects*  
perform ance was su b je c t to  u n co n tro lled  v a r ia b le s  in  
e i th e r  o r b o th  o f th e  experim ents. Or in  f a c t ,  th a t  th e  
measure tak en  was n o t in d ic a t iv e  o f any c o n s is te n t a b i l i t y .  
R elated  to  t h i s  i s  th e  f in d in g  th a t  th e  range o f c o r r e la t io n s  
o f s u b je c t 's  r a t in g s  o f th e  s e t  o f 40 words w ith  th e  v a lu es 
assigned in  th e  sc a lin g  used in  th e  p rev io u s experim ent, 
i s  from .28  to  .65  w ith  th e  mean around .45* These v a lu es  
a re  much lower than  would have been expected and suggest 
th e  ro o t o f  th e  whole problem . The measure o f o r ig in a l i ty  
looks to  be su sp ec t, s in ce  i t  should conform to  th e  r a t in g s  
o f  su b je c ts  more c lo s e ly  th an  i t  does and should form a 
r e l i a b le  in d ic a to r  o f  perform ance, rep ro d u c ib le  from one 
occasion  to  th e  n ex t. I t  was th u s  decided to  c re a te  a 
new sco rin g  system fo r  th e  a n a ly s is  o f unusual words, and 
t h i s  alm ost c e r ta in ly  must be based on th e  r a t in g s  o f 
in d iv id u a ls .
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DISCUSSION
These remarks above should be seen as a j u s t i f i c a t i o n  
fo r  the  r e a n a ly s is  o f th e  d a ta  o f experim ent 2 and 3$ in  
so f a r  as i t  concerns th e  m easures o f o r ig in a l i ty .  The 
use o f  th e  Thorndike-Lorge word count as a b a s is  f o r  the  
a n a ly s is  has proved u n s a tis fa c to ry .
I t  was decided th a t  th e  r a t in g s  o f independent judges 
should p rov ide  th e  sc a le  v a lu es  o f unusualness. Independent 
judges were g iven a boo k le t co n ta in in g  120 o f  th e  generated  
words ( th e re  were a t o t a l  o f  367 words generated  in  th e  
course o f  th e  two experim en ts). On each page were 40 
randomly se le c te d  words in  a fix ed  o rd e r over judges, and 
each judge rece ived  a random perm uta tion  o f th re e  o f th e  
n ine  p o ss ib le  pages. Seven o f th e  t o t a l  number o f words 
were no t p resen ted  as they  were much more commonly known as 
verbs th an  nouns, e .g . r e fu s e , co n v e rt, compress. These 
were assigned  th e  value  o f 2 .0 , as being  f a i r l y  common 
words. Each judged th e  p resen ted  words on a te n -p o in t 
s c a le , lObeing th e  most unusual and 1 th e  most common.
There were 15 judges and each word was ra te d  f iv e  tim es.
The mean o f  th ese  r a t in g s  was taken  as th e  sc a le  va lue  fo r  
th a t  word. The judges were from th e  same p o p u la tio n  as th e  
su b je c ts .
Each s u b je c t 's  l i s t  o f responses from experim ents 2 
and 3 were th en  re -sc o re d  and th e  a p p ro p ria te  t e s t  v a lu es  
c a lc u la te d . The r e s u l t s  a re  d iscussed  in  th e  fo llow ing  
pages beginning  w ith  experim ent 2. The re -s c o r in g  i s  
l i s t e d  in  Appendix 8 .
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RE-ANALYSIS OF EXPERIMENT 2
Experiment 2 (c o n td .)
The e f f e c t s  o f th e  new system o f sco ring  can be seen 
in  the  Table p resen ted  ( ta b le  2 .3 ) .  The most n o tic e a b le  
d if fe re n c e  i s  th e  now s ig n i f ic a n t  c o r r e la t io n  between the  
o r ig in a l i ty  index and th e  K i l l  H il l  vocabulary m easure.
This i s  to  some e x ten t what would be expected as po in ted  
out in  th e  p rev io u s d isc u ss io n . I t  suggests th a t  vocabulary  
should be taken  in to  account when d ea lin g  w ith  an ex p e ri­
m ental s i tu a t io n  such as t h i s .
Only th e  top l in e  changes in  t h i s  ta b le  from th e  one 
p re v io u s ly  p re sen ted . I t  i s  no t p o s s ib le  to  re sc o re  th e  
words l i s t e d  fo r  r a t in g ,  as th e  balance o f th e  s e le c t io n  
was based on th e  Thorndike-Lorge count, and a lso  th e  purpose 
o f th e  ex e rc ise  was to  judge th e  s u b je c t 's  r a t in g s  ag a in s t 
th e se  o b je c tiv e ly  e s ta b lish e d  norms. The h igh  in d iv id u a l 
c o r r e la t io n s  and th e  h igh  mean ( .8 6 )  in d ic a te  th a t  t h i s  use 
o f th e  le v e ls  o f in freq u en cy , taken  from th e  whole range o f 
v a lues in  th e  word count, may be m eaningful d e s p ite  the  
arguments a g a in s t th e  more lim ite d  use o f th e  word count 
to  gauge th e  unusualness o f s u b je c ts ' generated  words as 
has been found in  experim ent 3# I t  i s  acknowledged th a t  
th e re  may be some grounds fo r  using  a rank  o rd er c o r r e la t io n  
o f th e  le v e ls  w ith  th e  s u b je c t 's  r a t in g s ,  and th en  the  
product moment c o r r e la t io n  o f  th e se  v a lu es as in  th e  f in a l  
a n a ly s is  ta b le .
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C o rre la tio n s  w ith  Judges V alues
Table 2 .3 .
Vocabulary E a t. 1 R at. 2 
O r ig in a li ty  Index Judges 0.44** 0 .13 0 .30
Vocabulary (M ill-H ill )  -0 .1 3  —02
R ating  1 -  m-value words 0 .30
R ating  2 -  Thorndike-Lorge words
** s ig n i f ic a n t  a t  th e  .01% le v e l .
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The e x ten t o f th e  d if fe re n c e  produced by th i s  new 
method o f sco rin g  can be seen in  th e  c o r r e la t io n  between 
th e  new measure and th e  o ld  one, which was only .1 ? . I t  
i s  c le a r  th a t  th e re  a re  some very  b a s ic  d if fe re n c e s  -  i t  
i s  hoped th a t  t h i s  second method w il l  prove more r e l i a b le  
and u se fu l than  the  f i r s t .  An in te r e s t in g  f in d in g  i s  
th a t  vocabulary  does no t a f f e c t  flu en cy  of word o u tp u t.
High and low vocabulary groups a re  no t s ig n i f ic a n t ly  
d i f f e r e n t  on fluency  o f o r ig in a l  words.
DISCUSSION (c o n td .)
These r e s u l t s  do no t g re a t ly  a l t e r  the  conc lusions drawn 
p re v io u s ly , in  th a t  th e  d if fe re n c e s  in  r a t in g  a re  s t i l l  
independent o f th e  o r ig in a l i ty  index and o f vocabulary  sco res . 
The expected r e la t io n  between o r ig in a l i ty  and vocabulary  has 
emerged and th e  in d ic a t io n  i s  th a t  th e  ex ten t o f a p e rs o n 's  
word knowledge may be im portan t in  h is  access to  a word fo r  
g e n e ra tio n , bu t may n o t be so im portan t in  h is  assessm ent o f 
i t s  u n fa m il ia r i ty . This may be supported by a coding 
ex p lan a tio n  whereby su b je c ts  predom inantly  use a sem antic 
code fo r  r e t r i e v a l  even when asked fo r  words by t h e i r  
f a m i l ia r i ty .  Perhaps words a re  genera ted  by meaning and 
then  te s te d  fo r  f a m i l i a r i ty ,  indeed i t  was rep o rted  by some 
s u b je c ts  th a t  they  thought o f a ca tego ry  and then  attem pted 
to  produce s p e c if ic  in s ta n c e s  o f i t  which were unusual.
What can be proposed from t h i s  i s  th a t  in  g en e ra tin g  a word 
f o r  no m a tte r  what pu rpose , one u ses  a sem antic code fo r  
o b ta in in g  access  and then  t e s t s  th e  word accord ing  to  what­
ever q u es tio n  i s  being  asked , be i t  gram m atical o r o f
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something more p e r ip h e ra l  l ik e  th e  f a m i l ia r i ty  o f th e  word. 
Thus one can confirm  th e  ou tlook  developed in  the  f i r s t  
two experim ents th a t  th e  q u es tio n s  o f access and type of 
code used may he th e  most re le v a n t q u estio n  asked.
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EE-MALYSIS OP EYPEHIKEHT 3 
Experiment 3 ( c o n td .)
The re -an a ly sed  r e s u l t s  a re  shown in  ta b le  3*5» 
some of th e  f ig u re s  r e f e r r in g  to  experim ent 2.
The f i r s t  p o in t which i s  apparen t i s  th a t  th e  
c o r re la t io n  between th e  o r ig in a l i ty  in d ic e s  o f  Experiment 
2 and 3 alm ost reaches s ig n if ic a n c e  a t  th e  5% le v e l  (•37)* 
With a matched t - t e s t  on th e se  v a lu es  a c le a r  d if fe re n c e  
emerges a t  b e t t e r  th an  th e  .01 le v e l ,  in  th e  d ir e c t io n  o f 
h igher sco res  in  Experiment 3* To some ex ten t t h i s  may 
have depressed th e  p roduct moment c o r r e la t io n  fo r  th e  two 
v a lu es . The use o f  a o n e - ta i le d  t e s t  o f s ig n if ic a n c e  i s  
q u ite  j u s t i f i e d  here as i t  i s  a t e s t  o f th e  r e l i a b i l i t y  
o f the  measure used and to  t h i s  e x te n t,  we t e s t  a s p e c if ic  
d ir e c t io n  o f c o r r e la t io n .
The r e la t io n  between o r ig in a l i ty  and r e c a l l  o r ig in a l i ty  
i s  even h ig h er th an  b e fo re  in d ic a t in g  th a t  th e re  i s  no 
tendency to  r e c a l l  more unusual o r l e s s  unusual words which 
had been p rev io u s ly  g en era ted . T his i s  v e r if ie d  by a t - t e s t  
value o f 0 .96  between the  r e c a l l  o r ig in a l i ty  sco res  and an 
expected r e c a l l  o r ig in a l i ty  based on th e  c a lc u la tio n :
(R eca ll flu en cy  x o r ig in a l i ty  index in  experim ent 2 ) . The 
t  value i s  no t s ig n i f ic a n t  in d ic a t in g  th a t  n e i th e r  unusual 
o r common words are  being  s e le c t iv e ly  r e c a l le d .
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S ig n if ic a n t c o r r e la t io n s  a re  found between originality 
in d ic e s  and vocabulary  m easures, though s u rp r is in g ly  t h i s  
does no t apply to  th e  o r ig in a l i ty  f o r  experim ent 3* I t
may w ell be th a t  t h i s  i s  in  l in e  w ith  th e  la ck  o f 
s ig n if ic a n c e  in  th e  r e l a t io n  mentioned above (01 2 VS 01 3) 
and in  th e  r e la t io n  w ith  r e c a l l  o r ig in a l i ty .
The u se fu ln e ss  o f th e  f in a l  column in  th e  ta b le  i s  
not too c le a r  as i t  r e f e r s  to  the  s u b je c ts ' a b i l i t y  to  
conform to  the  r a t in g s  o f th e  ju d g es. The im portan t th in g  
about t h i s  i s  th a t  th e  in d iv id u a l agreem ents range in  
c o r re la t io n  from .59 to  .87 w ith  a mean a r c -and .7 2 . Thus
th e re  i s  a f a i r l y  wide agreement on t h i s  m easure. This 
"aw areness” o f th e  su b je c ts  o f th e  r a t in g s  o f o th e rs  and
th e i r  conform ity i s  n o t r e la te d  to  any o f th e  o th e r 
v a r ia b le s  measured h e re . The te s t in g  o f unusualness i s  
sep a ra te  from access to  th e se  words.
DISCUSSION (c o n td .)
I t  may w ell be th a t  the  le a rn in g  e f f e c t  o f  in c reased  
o r ig in a l i ty  found in  experim ent 3 may be due to  a re v is io n  
o f s tr a te g y  on the  s u b je c t 's  p a r t .  The in d ic a t io n  i s  th a t  
th e  su b je c t i s  abandoning th e  use o f  sim ply a sem antic 
code and u sin g  some o th e r  code which may be more su c ce ss fu l. 
The work o f Mednick (1962) and Torrance (1963) have 
in d ic a te d  th a t  th e re  are  le a rn in g  e f f e c t s  in  th e se  type 
o f ta s k s  -  th e se  r e s u l t s  may th en  be due to  t h i s  d i f f e r e n t  
s tr a te g y  developing . This i s  seen in  th e  t - t e s t  which 
produced a f ig u re  o f  3*15» d f « 19$ s ig n i f ic a n t  a t  .01 le v e l.
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T herefore th e re  i s  g re a te r  o r ig in a l i ty  in  experiment 3 
th an  in  experim ent 2.
The f in a l  conclusions to  be drawn from Experiment 3 
may be d e a l t  w ith  in  term s o f th e  aims as s e t  out a t  th e  
beg inn ing .
F i r s t l y  i t  i s  c le a r  th a t  th e  perform ance in  g en e ra tio n  
o f unusual words i s  no t an e a s i ly  rep ro d u c ib le  one. There 
i s  some in d ic a t io n  th a t  perform ance i s  c o n s is te n t bu t t h i s  
i s  no t com pletely s a tis fa c to ry *  The im p lic a tio n s  o f  th e  
d if fe re n c e s  in  perform ance may be seen as concerning th e  
s t r a te g ie s  used by th e  su b je c ts  having changed over tim e, 
o r in  ano ther way th e  use o f  a d i f f e r e n t  code fo r  r e t r i e v a l .  
This i s  s treng thened  by th e  r e la t io n s h ip  which e x is ts  
between o r ig in a l i ty  and th e  vocabulary  t e s t ,  which i s  a 
t e s t  concerning r e t r i e v a l  o f sem antic in fo rm ation  about 
a word, in  experim ent 2 and which does no t e x is t  between 
the  two measures in  experim ent 3- The th e s is  proposed i s  
then  th a t  a coding approach more e a s i ly  c h a ra c te r is e s  th e  
s i tu a t io n  found in  th e se  experim ents.
Secondly, th e  in v e s t ig a t io n  o f th e  sco ring  system 
proved very  n ecessary  and th e  sco rin g  system subsequently  
developed p ro v id es a more acciorate d e s c r ip tio n  o f s u b je c ts ' 
perform ances th an  th a t  o r ig in a l ly  used.
T h ird ly , th e re  seem to  be no grounds fo r  th e  n o tio n  
th a t  th e re  i s  d i f f e r e n t i a l  r e c a l l  o f  words o f d i f f e r in g  
degrees o f u nusua lness , when th e se  words have been thought 
up by th e  su b je c ts . The trea tm en t o f  r e c a l l  in  t h i s  sim ple
-  lüS  -
manner i s  in  a l l  p ro b a b i l i ty ,  too in s e n s i t iv e  to  the  
in d iv id u a l d if fe re n c e s  and to  th e  d i f f e r e n t  a sp ec ts  o f 
th e  coding p ro cesses  in h e re n t in  th e  human system.
The in d ic a t io n s  a re  th a t  g e n e ra lly , in  th e  f ie ld  o f 
memory re se a rc h , s tu d ie s  a re  tu rn in g  more towards th ese  
more su b tle  a sp ec ts  o f th e  r e t r i e v a l  problem , and 
s tra ig h tfo rw a rd  f re e  r e c a l l  sco res  a re  becoming le s s  and 
le s s  a p p ro p ria te .
F o u rth ly , i t  i s  no t obvious what th e  comment here 
should b e , s in ce  in  the  s t r i c t  sense o f  th e  aim s e t  o u t, 
th e re  has been very  l i t t l e  l i g h t  shed on vocabulary  size*
The t e s t s  considered  would seem only  to  dea l w ith  a sp ec ts  
o f th e  sem antic coding in h e re n t in  th e  c u l tu ra l  use o f th e  
word. The p re s e n ta tio n  o f th e  word in v i te s  a n a ly s is  along 
th e  l in e s  simply o f sem antic f e a tu re  e x tra c t io n  and th i s  
may no t be com pletely in d ic a t iv e  o f th e  words a v a ila b le  
in  the  s u b je c t 's  word space* Indeed, work by Loeweathal 
( 1971) confirm s th a t  th e re  a re  v a rio u s  degrees o f knowing 
th e  word even in  th e  sem antic sen se , and th a t  w ith  
p a r t ic u la r ly  d i f f i c u l t  words su b je c ts  could g ive an a n a ly s is  
based on th e  p h y s ic a l f e a tu re s  o f th e  word -  t h i s  was seen 
in  th e i r  e r ro rs  o f choice o f  ap p ro p ria te  o th e r  words. In  
the  absence o f more adequate m easures o f th e  e x te n t o f a 
s u b je c t 's  vocabulary  i t  i s  r e a l i s t i c  to  use t e s t s  such as 
th e  K il l  H i l l ,  b u t i t  should be remembered th a t  i t  i s  more 
a p p ro p r ia te ly  a measure o f coding a b i l i t y  o f a s p e c if ic  
nature* However, as in  t h i s  experim ent i t  can c o n tr ib u te  
to  th e  understand ing  o f th e  p ro cesses  under in v e s t ig a t io n .
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Experiment 4
A fte r experim ents 2 and 3 th e  in v e s t ig a t io n  tu rn s  
more and more to  th e  problem s o f access  and coding as 
th e  more im portan t ones in  th e  ta s k s  s tu d ied . The 
r e s u l t s  o f the  l a s t  experim ent may form th e  b a s is  o f 
th e  assum ption th a t  sem antic coding dom inates, though 
i t  i s  p o s s ib le  to  show th a t  o th e r  codes o f words e x is t  
and are  o f some v a lu e . T his p re se n t experim ent ex p lo res 
t h i s  theme in  more d e t a i l .
I t  may a t  t h i s  p o in t be w orth r e i t e r a t i n g  th e  reaso n s 
fo r  adopting  such a ta sk  as word g en e ra tio n  as a c e n tra l  
p a r t  of th e  study . C le a r ly  th e  need i s  to  look a t  
o r ig in a l i ty  « th e  a b i l i t y ,  c a p a c ity , tendency, to  produce 
unusual m a te r ia l  (alw ays w ith  th e  q u a l i f ic a t io n  th a t  i t  
must be u se fu l and no t sim ply f a n t a s t i c ) .  A d e f in i t io n  
o f o r ig in a l i ty  might be as proposed by K o estle r  (1962) -  
" b is o c ia t io n ” , which i s  see ing  an item  in  a d i f f e r e n t  
con tex t from i t s  u su a l p o s i t io n . The im p lic a tio n  i s  th a t  
th e  o r ig in a l i ty  i s  in s id e  th e  p erso n , th e  m a te r ia ls  a re  
s to red  somewhere, th a t  h is  memory system may be th e  key. 
I d e a l ly ,  a measure taken  would be one which in v o lv es  
d i r e c t  en try  in to  th e  memory system.
The type o f m a te r ia l  involved in  o r ig in a l i ty  must be 
communicable; i t  should be capable o f  re p re s e n ta tio n  
e x te rn a lly . This l im i t s  i t s  p re s e n ta t io n  to  modes d ire c te d  
a t  th e  senses -  v is u a l ( p ic tu r e s ,  d e s ig n ), a c o u s tic  (m usic).
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t a c t i l e  (rhythm ) and more g e n e ra lly , language system s, 
which re q u ire  fu r th e r  a n a ly s is ,  bu t fo llow  f a i r l y  s t r i c t  
s e ts  o f r u le s  to  make them i n t e l l i g i b l e .  Because o f 
th e se  ru le  systems th e  symbolic mode should be e a s ie r  to  
s tudy , and th e  most re f in e d  o f th e se  and e a s i ly  a c c e ss ib le  
fo r  th e  m a jo rity  o f in d iv id u a ls , i s  v e rb a l language.
Even w ith  t h i s  r u le  system however, i t  i s  s t i l l  
necessary  to  look a t  sim ple a sp ec ts  and th e re  i s  s c i e n t i f i c  
j u s t i f i c a t i o n  fo r  examining th e  sm a lle s t u n i ts  (words, 
phonemes, l e t t e r s )  as they  a re  s to red  in  memory. Since in  
t h i s  in s ta n c e  th e  p ro d u c tio n  o f such u n i ts  must be judged 
fo r  o r ig in a l i ty ,  in  some way, th e  u n i t s  most s u i ta b le  are 
words -  t h e i r  v a lu es can be examined by the  m a jo rity  o f 
in d iv id u a ls , who have had a g re a t d ea l o f experience in  
t h e i r  u se .
A f in a l  requirem ent i s  th a t  th e  ta sk  be open-ended as 
t h i s  has been th e  most conspicuous base fo r  o r ig in a l i ty ,  
and th a t  th e  su b je c ts  be allowed to  produce item s no t 
norm ally produced in  th e se  c ircum stances, and hence o r ig in a l .
A ta sk  o f t h i s  n a tu re , w ith  th e  minimum o f c o n s tra in ts  
designed to  ensure th a t  th e  su b je c t p e rc e iv e s  th e  ta s k  in  
a s im ila r  way to  o th e r  s u b je c ts ,  has been p resen ted  in  t h i s  
re se a rc h .
At t h i s  s tag e  what i s  req u ired  i s  an attem pt to  e lu c id a te  
what "code” means, and what in d iv id u a l d if fe re n c e s  a re  seen 
in  in d iv id u a l 's  encodings o r t h e i r  r e t r i e v a l  u sin g  a code.
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The g en e ra l hyp o th esis  i s  th a t  in  encoding th e re  i s  some 
s o r t  o f precedence whereby th e  p h y s ic a l f e a tu re s  a re  
ana ly sed , b efo re  th e  sem antic im portance o f th e  item  i s  
d e a lt  w ith . This i s  th e  c l a s s i c a l  view -  reco g n isab le  in  
many o f th e  models d iscussed  in  th e  review  (e .g .  Morton,
1968).
These id eas  f in d  some support in  th e  work o f Loewenthal 
( 1971) who suggests  and has some experim ental evidence fo r  
th e  th eo ry  th a t  in d iv id u a ls  have v a rio u s  degrees o f "knowing" 
a word. That i s ,  they  may no t know th e  meaning o f th e  word 
bu t a re  f a m il ia r  w ith  i t  to  some e x te n t,  p o ss ib ly  can even 
u5e i t  c o r r e c t ly  in  a sen tence . In  choosing a d e f in i t io n  
o f a word in c o r re c t ly  th e re  i3  a d i s t in c t  tendency to  choose 
one which corresponds to  some o f th e  p h y s ic a l a sp e c ts  o f  th e  
word -  perhaps th e  sound o f i t ,  th e  shape o f i t  in  term s o f 
o th e r  words which look l ik e  i t ,  o r o th e r  r e s p e c ts ,  which 
tu rn  ou t to  be in d ic a t io n s  o f  t h e i r  id io s y n c ra t ic  systems 
o f d ea lin g  w ith  words. T his may correspond to  some o f the  
f in d in g s  in  t h i s  re se a rc h . I t  c e r ta in ly  corresponds to  the  
f in d in g s  o f Posner and h is  co-w orkers, who suggest a th re e -  
t ie re d  system o f codes -  th e  p h y s ic a l ,  name and sem antic codes, 
By code i s  meant th e  in te r n a l  re p re s e n ta tio n  c f  a word ( in  
th i s  case) which i s  alm ost c e r ta in ly  c h a r a c te r i s t ic  o f  the  
way th e  su b je c t p e rc e iv e s  th a t  word, and the  way he has 
b u i l t  up th e  r e la t io n s  o f  i t  to  o th e r  words through h is  
experience o f i t .  These comments make th e  goal o f  re se a rc h  
much l e s s  am bitious -  r a th e r  th an  looking  fo r  a u n iv e rsa l 
system of word c a te g o r iz a tio n , which was i n i t i a l l y  a p r io r i t y
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o f memory re se a rc h , we must seek only to  understand the  
d if fe re n c e s  in  th e  use o f coding s t r a te g ie s  which underly  
th e  memory system in  d i f f e r e n t  in d iv id u a ls .
There i s  then  some sympathy w ith  M orton 's Logogen -  
where a t t r i b u te s  a re  used to  access th e  word. The more 
common th e  word, th e  le s s  a t t r i b u te s  a re  req u ired  to  
r e t r ie v e  th e  word, th e  le s s  common th e  word th e  more 
d i f f i c u l t  i t  becomes to  r e t r i e v e .
S im ila r too i s  th e  work rep o rted  by Brown and McNeil
(1966) on th e  tip -o f - th e - to n g u e  phenomenon, which seems to  
be a commonly rep o rted  s ta te  o f  incom plete su b je c tiv e  know­
ledge o f a word. I t  appears when a s u b je c t ,  g iven a 
d e f in i t io n  o f th e  word i s  unable to  r e c a l l  i t  bu t can 
sp e c ify  something about i t  perhaps th e  f i r s t  o r l a s t  l e t t e r .  
T heir a n a ly s is  i s  in  term s o f p h y s ic a l a t t r i b u te s  being 
re c a lle d  bu t being  in s u f f ic ie n t  f o r  complete r e c a l l  o f the 
word -  t h i s  i s  g en e ric  r e c a l l .  T heir d isc u ss io n  i s  not 
com pletely convincing s in ce  i t  su g g ests  th a t  t h i s  g en e ric  
r e c a l l  b r in g s  th e  d e f in i t io n s  o f words genera ted  according  
to  th e se  cues to  th e  p o in t in  memory where i t  may be matched 
to  th e  in p u t d e f in i t io n  ( r a th e r  l ik e  th e  execu tive  d e c is io n  
maker o f Anderson and Bower 1972). T his seems to  com plicate 
th e  is s u e  s in ce  to  compare th e  d e f in i t io n s  the  f e a tu re s  of 
th e  re le v a n t word must be r e tr ie v e d  and a d e c is io n  made; 
then  presum ably th e  word must be r e tr ie v e d  again  f o r  o u tp u t. 
The n a tu re  o f th e  re p re s e n ta tio n  o f th e se  com parisons i s  
u n c le a r ; one can o b ta in  d i f f e r e n t  r e s u l t s  .**f th e  su b je c t
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has to  reco g n ise  th e  word r a th e r  th an  r e c a l l ,  hu t the  
p ro cess  suggested seems to  he no d i f f e r e n t  from re c o g n itio n  
where th e  experim enter p re s e n ts  th e  s e le c t io n  o f words 
whose d e f in i t io n s  must he compared. However the  study i s  
o f g re a t im portance s in ce  i t  does suggest th e  in te r a c t io n  
o f v a rio u s  fu n c tio n a l codes devised hy th e  su b je c t and 
used accord ing  to  h is  experience .
Since th e  i n i t i a l  experim ents described  above in d ic a te  
th a t  th e re  i s  no d if fe re n c e  between o r ig in a l  persons and 
o th e rs  in  t h e i r  e v a lu a tio n  o f unusual words and in  the  
ab so lu te  ex ten t o f sem antic word knowledge, one can only  
arsume a d if fe re n c e  in  access . I f  t h i s  i s  th e  case th e re  
should be d if fe re n c e s  in  th e  use o f codes fo r  r e t r i e v a l .
The hyp o th esis  adopted fo r  t h i s  experim ent i s  th a t  i f  
o r ig in a l  persons have b e t t e r  a c c e ss , t h e i r  perform ance in  
g en e ra tin g  when g iven  le s s  cues should be b e t te r  th an  o th e r 
in d iv id u a ls . I t  would seem reaso n ab le  to  study t h i s  in  the  
a rea s  where c le a r  coding d if fe re n c e s  have been shown 
p rev io u s ly  -  th a t  i s  p h y s ic a l codes and sem antic codes.
In  th e  l ig h t  o f re se a rc h  by Morton (1969) and by Conrad 
(1972 and 1973) i t  may be u se fu l to  subdiv ide the  p h y s ic a l 
a sp e c ts  up in to  v is u a l  and a c o u s tic  and t h i s  may be ju s t i f i e d  
as in d ic a t iv e  o f th e  n a tu ra l  p ro cess  whereby on encountering  
a word one f i r s t  e x t r a c ts  something o f th e  v is u a l  f e a tu re s  
o f th e  word, then  a c tu a l ly  says th e  word subvocally  befo re  
f in a l l y  e x tra c t in g  th e  meaning. In  l in e  w ith  th e  work o f 
Loewenthal the  hy p o th esis  suggests th a t  su b je c ts  who have 
b e t t e r  access w i l l  perform  b e t t e r  in  word g en e ra tio n  w ith
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very  b a s ic  cues l ik e  v is u a l ,  th an  o th e r  su b je c ts . At th e  
same tim e th e  d if fe re n c e  in  sim pler ta s k s  l ik e  g en e ra tio n  
from sem antic cues should be sm alle r and tend  to  r e f l e c t  
th e  d if fe re n c e s  in  vocabu lary .
The fo llow ing  experim ent then  co n s is ted  o f  unusual 
word g e n e ra tio n , the  H i l l  H il l  vocabulary  t e s t ,  the  
g en e ra tio n  o f as many exem plars as p o ss ib le  o f th re e  
c a te g o r ie s , defined  by t h e i r  v is u a l c h a r a c te r i s t ic s ,  by 
th e i r  a c o u s tic  c h a r a c te r i s t ic s  and by th e i r  sem antic 
c h a r a c te r i s t ic s .  Each o f th e se  c a te g o r ie s  i s  balanced 
fo r  s iz e  and a l l  th e  words a re  2 -s y lla b le  nouns. A 
f fn a l  ta sk  was to  es tim a te  th e  s is e  o f the  s u b je c t 's  s e t  
o f th ese  words so th a t  he was asked to  In d ic a te  the  ex ten t 
o f  h is  knowledge o f a s e le c t io n  o f th e  c a te g o r ie s . In  
t h i s  way a r e a l i s t i c  measure o f a v a i l a b i l i t y  o f th e  words 
would be ob ta ined .
AIM
The aim of the  experim ent was to  in v e s t ig a te  d if fe re n c e s  
in  th e  use o f  codes in  r e t r i e v a l  o f words from an alm ost 
com pletely s p e c if ia b le  s e t .  Borne c l a r i f i c a t i o n  was sought 
o f  the  ex is ten c e  o f a r e la t io n  between th e  p ro d u c tio n  of 
unusual words and words produced accord ing  to  v a rio u s  
p o s tu la te d  encoding a t t r i b u te s .
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SUBJECTS
54 su b je c ts  completed th e  2 p a r t s  o f th e  experim ent; 
o f th e se  6 were r e je c te d  f o r  no t fo llow ing  in s t ru c t io n s .
The a n a ly s is  was th u s conducted on 28 su b je c ts . These 
were a l l  s tu d e n ts , th e  m a jo rity  being  1 s t y ear Psycho­
lo g i s t s  a t  th e  beginning  o f t h e i r  course .
MATERIALS AND DESIGN
M a te ria ls  and in s t ru c t io n s  a re  shown in  Appendix 
The experim ent co n s is ted  o f 2 sepai/ate se ss io n s  o f  50 
m inutes, completed in  most cases w ith  a gap o f 5-4 weeks.
The f i r s t  se ss io n  was in  l in e  w ith  th e  p rev io u s 
experim ents -  th e re  were 2 ta s k s :  f i r s t l y  g en e ra tio n  o f 
unusual words, su b je c t to  th e  u su a l c o n s tra in ts  th a t  th e  
words should have 2 s y l la b le s  and be nouns; secondly the  
M ill H il l  vocabulary  s c a le .
In  th e  second se ss io n  th e  su b je c ts  were te s te d  
in d iv id u a lly  and th e  f i r s t  ta s k  was to  g enera te  3 s e ts  o f  
nouns. The c a te g o r ie s  from which th e se  words were tak en  
were p re v io u s ly  in v e s tig a te d  in  a  p i l o t  study . In  t h i s ,  
th e  purpose was to  e s ta b l i s h  th e  g e n e ra ta b i l i ty  o f  d i f f e re n t  
s p e c if ia b le  s e t s ,  corresponding to  th re e  forms o f coding: 
v is u a l ,  a c o u s tic  and sem antic. By sampling from th e  
Thorndike-Lorge word count o f  30,000 words, s ix  s e ts  o f 
roughly  equal s iz e  were e s ta b lish e d  and th ese  were te s te d  
fo r  su b je c t a c c e p ta b i l i ty .  There were 2 from each o f the  
codes:
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v is u a l •  words o f 7 l e t t e r s  in  le n g th ,
words w ith  2 l e t t e r s ,  going below th e  l in e  and 
none appearing  above, i . e .  words w ith  th e  l e t t e r s  
S$j$P*q»7 b u t no t b , d , f , h , k , l , t  -  e .g . p ig ,  g r ip ,  
quay, here  i t  was explained  to  the  su b je c ts  th a t  
t h i s  would g ive them an id ea  o f th e  shape o f th e  
word, and t h i s  shape was po in ted  o u t.
a c o u s tic -  words which have *gh* o r *ph* sounding as * f ' b u t 
not appearing  a t  th e  beginn ing  o f th e  word, as 
th i s  would make th e  tas-: one o f a r t i c u la t io n  
r a th e r  a c o u s tic  decoding ( t h i s  being  th e  most ' 
normal type o f word experience fo r  th e  in d iv id u a l) ,  
words which have *ch' sounding as a s o f t  sound, 
as in  b ir c h , as d i s t in c t  from hard as in  chem istry  
(ag a in  t h i s  sound was no t allowed to  appear a t  
the  beginning  o f the  word).
sem antic- words which are  a type o f co n ta in e r 
words which s ig n ify  an em otion.
In  th e  case o f  v is u a l  codes 2 l e t t e r s  below th e  l in e  was 
chosen s in ce  i t  allowed su b je c ts  to  g en era te  th e  wcrd d i r e c t ly  
from th e  shape code. With th e  le n g th  o f th e  *ord su b je c ts  
seemed to  be examining words randomly t i l l  they  found one o f 
th e  c o r re c t  le n g th  by counting  th e  l e t t e r s .  With a c o u s tic , 
th e  ’ch ' sound was chosen as i t  gave r i s e  to  l e s s  problems 
being  c le a r ly  defined  in  E n g lish ; th e  *gh' in  c o n tra s t  caused 
a degree o f tro u b le  s in ce  i t  may have a d i f f e r e n t  harder 
sound in  S c o tt is h  o r  I r i s h  p ro n u n c ia tio n , as in  "sough" and
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"Lough Neagh", "ph" had too mailer Greek ro o ts -  The sem antic 
words caused l i t t l e  tro u b le  and th e  c o n ta in e rs  were chosen 
as being  c lo s e s t  to  th e  o th e rs  in  s e t s iz e .
The a c tu a l s e t  s iz e s  was d iscovered  by a la b o rio u s  
count o f  th e  in s ta n c e s  found in  th e  Thorndike-Lorge count 
fo r  th e  v is u a l and a c o u s tic  codas, w hile th e  sem antic s e t  
s iz e  was determ ined by c ro ss  re fe re n c in g  in  R oget’s Thesaurus, 
The s iz e s  found in  t h i s  manner were around 160 in s ta n c e s , 
which in  th e  course o f  th e  experim ent went up to  around 180, 
by d in t o f o th e r accep tab le  words yh ie h  th e  su b je c ts  
produced. The words in  each ca tegory  a re  l i s t e d  in  
Appendix 12.
I t  was hoped th a t  th e  d i f f i c u l t y  o f the  g en e ra tio n  
ta sk s  w ith  th e se  c a te g o r ie s  would be equalised  by using  
t o t a l  s e ts  o f th e  same s iz e .  The t o t a l  s e t  s iz e s  found 
were v is u a l  -  190 words, a c o u s tic  -  182 words and sem antic -  
172 words. When th e se  were broken down in to  d i f f e r e n t  
f req u en c ies  o f o ccu rrence , X* v a lu es  show no s ig n i f ic a n t  
d if fe re n c e s  between th e  c a te g o r ie s .
For each ca tegory  whose p re s e n ta tio n  o rd e r was
A
randomized, su b je c ts  were allow ed 4-g m inutes to  w rite  
down as many words as p o s s ib le  which conformed to  th e  
in s t ru c t io n s  g iven . The tim e was determ ined from the  
p i l o t  study where sub jects*  p ro d u c tio n  and in t e r e s t
A
began to  wane a f t e r  3g m inu tes. The adjustm ent o f tim e 
l im i t s  i s  necessary  in  th e  l ig h t  o f G u ilfo rd 's  (1971) 
f in d in g  th a t  using  long tim e l im i t s  sim ply g iv es  a measure
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of vocabulary  s iz e  r a th e r  th a n  flu en cy  o r ,  in  t h i s  ca se , 
g en e ra tio n  according to  th e  codes p rov ided .
A measure o f  vocabulary  s iz e  was obtained from the  
next ta sk  which co n s is ted  o f p re s e n ta tio n  o f 30 words from 
each ca tego ry  randomly o rd ered , b es id e  which each su b je c t 
in d ic a ted  h is  knowledge of th e  word. He did t h i s  by p u tt in g  
th e  l e t t e r  A, B o r C b es id e  th e  word, fo r  the  fo llow ing  
reasons :
A -  he knew th e  word and could d e fin e  i t ;
B -  th e  word was fa m il ia r  b u t he was no t su re  o f th e  meaning; 
C -  he did  no t know th e  meaning and had never seen th e  word 
b e fo re .
The use o f t h i s  s t r a te g y  to  in v e s t ig a te  th e  s u b je c t 's  word 
knowledge was rep o rted  by Loewenthal (1971) and h er r e s u l t s  
suggest th a t  th e  su b je c t q u ite  a c c u ra te ly  in d ic a te s  th e  
ex ten t o f h is  knowledge, and th e  scheme i s  m eaningful to  
su b je c ts . The reasons fo r  u sing  t h i s  technique here  were 
f i r s t l y ,  s in ce  su b je c ts  would have d i f f e r e n t  p a r t i c u la r  
v o ca b u la rie s  i t  i s  im portan t to  ensure th a t  each su b je c t 
knew th e  m a jo rity  o f words in  th e  c a te g o r ie s  (any su b je c t 
who dev ia ted  markedly from th e  average words 2znown could be 
re je c te d  from the  sample) and secondly , i t  allowed an 
es tim a te  o f th e  t o t a l  number o f words from which a p a r t ic u la r  
su b je c t could choose h is  responses ( r a th e r  th an  u sing  the  
t o t a l  ob ta ined  from th e  Thorndike-Lorge e t c . ) .
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F a rth e r  to  th e  experim ental s u b je c ts , ano ther 27 
from th e  same p o p u la tio n  were aelced to  be independent 
judges o f th e  unusualness o f  th e  words generated  by th e  
experim ental su b je c ts  in  th e  f i r s t  session* The judges 
were g iven  no in d ic a t io n  o f where th e  words had come from, 
though i t  was s tre s se d  th a t  they  were no t under t e s t  in  
any way. The r a t io n a le  f o r  using  th e  r a t in g s  o f  independent 
judges has been d iscussed  in  th e  p rev io u s experim ent.
Each judge ra te d  160 words on a 10 -po in t sc a le  o f  unusua lness . 
The words were p resen ted  in  a bo o k le t o f  4 pages o f  40 words, 
the  pages being  randomly arranged f o r  a s p e c if ic  judge.
Each word produced by th e  experim ental su b je c ts  was ra te d  
8 tim es, a t  l e a s t .
PROCEDURE
The in s t ru c t io n s  g iven  to  th e  su b je c ts  a re  shown 
verbatim  in  appendix 9- The f i r s t  se ss io n  was s im ila r  
to  th e  ta sk s  described  in  th e  p rev io u s  experim ent, 
in v o lv in g  th e  su b je c ts  in  th in k in g  up as many tw o -sy lla b le  
nouns as they  could which they  considered  unusual. They 
were allowed 10 m inutes f o r  t h i s  ta s k  -  ou tpu t v a rie d  from 
one o r two words in  th e  tim e to  over 50 , w ith  an average 
around 12. The M il l-H il l  vocabulary  t e s t  was th en  given 
w ith  the  r e s e rv a tio n s  p rev io u s ly  mentioned in  mind; 
su b je c ts  were allowed to  f in i s h  th e  t e s t ,  though none 
extended th e  te s t in g  se ss io n  beyond 50 m inutes.
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The second se ss io n  conducted sxound 5 weeks l a t e r  
involved th e  su b je c ts  in d iv id u a lly  -  i n i t i a l l y  i t  was 
hoped to  analyse  th e  la te n c ie s  o f word p ro d u ctio n  v ia  
tap e  reco rd in g s  o f th e  s u b je c t 's  v o ic in g  o f th e  words 
as he produced them, b u t th e  d a ta  c o lle c te d  proved too 
complex to  be e a s i ly  analysed in  th e  tim e a v a ila b le .
Some comments on th e  r e s u l t s  o f  t h i s  asp ec t o f th e  
experim ent can be seen in  Appendix 18, where some attem pt 
i s  made to  f i t  th e  g en e ra l shape o f th e  d a ta  in to  the  
work o f Johnson and Johnson (1951) and Kaplan and C a rv e lla s  
(1969) and a lso  Eroadbent (1973)•
I t  was explained to  the  su b je c t th a t  he had to  produce 
words according  to  c e r ta in  in s t ru c t io n s  th a t  he would be g iv en , 
th e re  would be th re e  ty p es o f words and he was to  produce as 
many as p o s s ib le  in  th e  tim e t i l l  he was to ld  to  s to p , a f t e r  
approxim ately 5 m inutes. No examples o f th e  c a te g o r ie s  were 
given to  th e  su b je c t though th e  sound necessary  fo r  th e  
ac o u s tic  ca tegory  was dem onstrated, and words which were d is ­
allow ed, l ik e  chem istry , were p o in ted  o u t. The l e t t e r s  
involved in  th e  v is u a l  ca tego ry  were mentioned and i t  was 
s tre s se d  th a t  t h i s  should g ive him some p ic tu re  o f wliat the  
word should look l ik e .  The words produced were w r i t te n  down 
by the  su b je c t a f t e r  he had sa id  i t  aloud .
F in a lly  a b o o k le t o f th re e  pages o f words in  b lock 
c a p i ta l s ,  drawn from th e  th re e  c a te g o r ie s , was p re se n ted .
In  t h i s  th e  su b je c t had to  sp e c ify  h i s  word knowledge 
according  to  th e  scheme d iscussed  in  th e  p rev io u s s e c tio n .
The words were se lec te d  randomly from th e  t o t a l  l i s t s  
a v a ila b le .
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Judges were e n l is te d  to  r a t e  th e  words produced in  
th e  f i r s t  se s s io n , most were s tu d e n ts  b u t came from a 
v a r ie ty  o f d is c ip l in e s  and were asked to  r a t e  accord ing  
to  how fa m il ia r  they  were p e rso n a lly  w ith  the  words in  
the  l i s t s .  Each judge was g iven  around 160 words to  r a te  
-  no d i f f i c u l t i e s  were encountered in  t h i s .  The mean 
r a t in g s  were used to  sco re  th e  experim ental sub jects*  
p ro d u c tio n s .
RESULTS
The raw sco res appear in  Appendix 10. The a n a ly s is  
ta k es  th e  form o f a  s e r ie s  o f an a ly ses  o f v a ria n c e , shown 
in  ta b le s  4 .1 -6 . C o rre la tio n  o f a l l  the  main v a r ia b le s  
i s  in  ta b le  4 .? .
The a n a ly s is  was done on th e  r e s u l t s  o f th e  t o t a l  
number o f words genera ted  by each su b je c t when g iven  each 
code in s t r u c t io n ,  and on th e  words known by th e  su b je c t 
in  each o f th e  c a te g o r ie s . The a n a ly s is  used i s  a s p l i t -  
p lo t  w ith  th e  vocabulary  sco re s  and th e  o r ig in a l i ty  index 
sco res being  formed in to  groups a t  th e  q u a r t i l e  p o in ts ,  
to  g ive 4 groups o f 7 su b je c ts  each.
Table 4 .1  and 4 .2  in v e s t ig a te  th e  e f f e c t  o f grouping 
accord ing  to  th e  t e s t s  taken  in  th e  f i r s t  se ss io n  and should 
p a r t i a l l y  answer th e  q u es tio n  posed in  th e  in tro d u c tio n  to  
t h i s  experim ent concerning  the  r e l a t io n  o f g en e ra tio n  o f 
unusual words (a  ta s k  w ith  very  l i t t l e  c o n s tra in t)  and 
g en e ra tio n  accord ing  to  c e r ta in  c o n s tra in in g  v a r ia b le s  
p o s tu la te d  to  in f lu e n c e  our encoding o f  words.
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Analyses o f V ariance - s p l i t - p l o t  design
( l )  Words Generated Table 4*1.
Source d f Kean Square F
Vocabulary (4 le v e ls ) 5 128.13 2.52 n. 8.
E rro r (a ) 24 50.71
Code 2 1045.36 57.73 < 1^
Code X Vocabulary 6 13*01 n. s .
E rro r (b) 48 18.10
(2) Words Generated Table 4 .2 .
Source df Mean Square F
O r ig in a li ty  Index 3 193.40 4. 54 < 5:^
E rro r 24 42.55
Code 2 1 0 4 5 .3 6 65.30 < 1^
Code X 0*1. 6 2 9 .8 1 1.86 n . s . < 10;
E rro r 48 1 6 . 0 0
(3) Words Icnown Table 4.3*
Source d f Mean Square F
Vocabulary 3 818.19 2.78 n. s* 7:
E rro r 24 2 9 3 . 8 6
Code 2 2841.33 28.74 < 1%
Code X Vocabulary 6 185.85 1.88 n. s .
E rro r 48 98.85
'^ L
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With vocabulary  as  an independent v a r ia b le  th e re  was 
no e f f e c t  o f vocabulary  on word g e n e ra tio n  -  a la rg e r  
vocabulary  does no t mean th a t  more words w i l l  be produced 
when ca teg o ry  in fo rm atio n  i s  p rov ided . I t  probably  
su ggests  th a t  in d ic a to r s  designed round knowledge o f 
random words have no p re d ic t iv e  v a l id i ty  fo r  p ro d u c tio n  
o f words from s p e c if ic  c a te g o r ie s . T his i s  to  some ex ten t 
what would have been expected in  th e  l ig h t  o f th e  d isc u ss io n  
in  th e  p rev io u s  experim ent. The e f f e c t  o f d i f f e r e n t  code 
in fo rm atio n  i s  c le a r ly  s ig n i f ic a n t ,  w ith  th e  sem antic code 
producing th e  la rg e s t  number o f  resp o n ses , follow ed by 
a c o u s tic .
Table 4 .2  shows th a t  o r ig in a l i ty  index sco res  p re d ic t  
word ou tpu t in  th e  fix ed  ca tego ry  s i tu a t io n ,  w ith  h ig h e r 
o r ig in a l i ty  having g re a te r  word o u tp u t. This e f f e c t  i s  
s ig n i f ic a n t  a t  the  5% le v e l .  The e f f e c t  i s  no t due to  
th e  common base o f f lu en cy  o f id e a s , s in ce  th e  c o r r e la t io n s ,  
shown in  Table 4.7$ between f lu en cy , "measured in  th e  
unconstra ined  word d e r a t i o n  ta s k " , and th e  code g en e ra tio n  
sco res a re  n o t approaching s ig n if ic a n c e . The im p lic a tio n  
i s  th a t  th e  more o r ig in a l  th e  su b je c t th e  more e a s i ly  he 
can d ea l w ith  r e t r i e v a l  by code, o r th e o r e t ic a l ly ,  th a t  th e re  
i s  a common f a c to r  o f  a b i l i t y  to  r e t r i e v e  when p resen ted  w ith  
code in fo rm atio n . Again th e  e f f e c t  o f  th e  codes them selves 
i s  s ig n i f ic a n t  a t  w ell beyond th e  1% le v e l .  There i s  no 
in te r a c t io n  e f f e c t .
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Tables 4 .3  and 4 .4  tak e  words known by th e  s u b je c t , 
measured by h is  A resp o n ses to  th e  l i s t  o f words p resen ted  
in  se ss io n  2 , as th e  dependant v a r ia b le . The number o f  A 
responses i s  used to  e s tim a te  th e  t o t a l  number o f words 
known in  th e  p a r t i c u la r  ca tego ry . The measure i s  
(Words Known + 30 o r 31) % Category S ize . The v a lu es  30 
o r 31 a r i s e  because th e  word "p itc h e r"  included in  th e  
r a t in g  l i s t  could belong to  e i th e r  c o n ta in e rs  o r words 
w ith  "ch". In  th e  case o f  c o n ta in e rs  th e re  were th u s  51 
exemplars p re se n ted . Table 4 .3  in d ic a te s  some e f f e c t  o f 
the  g en e ra l M il l -E i l l  measure on th e  responses to  th e  word 
l i s t  p re se n te d , though th e  r e la t io n  i s  n o t s ig n i f ic a n t .
On examining th e  re le v a n t c o r r e la t io n s ,  i t  i s  c le a r  th a t  
th e  lack  o f r e la t io n  o f vocabulary  w ith  the  knowledge o f 
words in  th e  ac o u s tic  code, may have made g en era l word 
knowledge ac ro ss  th e  codes u n affec ted  by groupings 
according  to  th e  vocabulary  m easure. Again th e  code 
v a r ia b le  produces a la rg e  e f f e c t ,  though s u rp r is in g ly  
t h i s  i s  due to  th e  h igh  le v e l  o f knowledge o f th e  ac o u s tic  
ca tego ry . More w il l  be sa id  about t h i s .
Table 4 .4  in d ic a te s  th a t  a b i l i t y  to  produce unusual 
words does n o t a f f e c t  the  e x te n t o f th e  s u b je c t 's  word 
knowledge.
Tables 4 .5  and 4 .6  re p e a t th e  f in d in g s  fo r  th e  words 
th e  su b je c t has p rev io u s ly  encoun tered , in  th e  c a te g o r ie s . 
However, th e  code e f f e c t  i s  now a t t r ib u ta b le  to  g re a te r  
knowledge o f b o th  th e  v is u a l  and th e  a c o u s tic , o r conversely  
to  th e  la ck  o f knowledge o f th e  sem antic code words.
-  165 -
Analyses o f V ariance
Table 4 .4 .
(4) Words Known -  taken  from A responses
d f P
O r ig in a li ty  Index 5 0 .73 n . s .
E rro r 24
Code 2 26.86 < 1%
Code X O.I* 6 1.25 n. s .
E rro r 48
Table 4.5*
(5) Words Known - taken  from A + B responses
df P
Vocabulary 3 2.84 < 10%
E rro r 24
Code 2 50.16 < 1%
Code X Vocabulary 6 0.70 n. s .
E rro r 48
Table 4 .6 .
(6 ) Words Known - tak en  from A + B responses
d f P
O r ig in a li ty  Index 3 0.18 n. 8.
E rro r 24
Code 2 51.81 <
Code X O .I. 6 1.15 n. 8.
E rro r 48
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The re le v a n t f ig u re s  r e la t in g  to  th e  ca tegory  s iz e ,  
knowledge and p ro d u c tio n  a re  in  Table 4 .8 .
Table 4*7 p re s e n ts  th e  r e s u l t s  in  th e  same manner 
as in  p rev io u s  experim ents. S everal in te r e s t in g  p o in ts  
emerge :
(1) The s u rp r is in g ly  sm all r e l a t io n  between words known
in  each category  and i t s  corresponding word p ro d u c tio n  
sco re . These 2 m easures a re  no t s ig n i f ic a n t ly  r e la te d  
in  th e  a c o u s tic  code and only  a t  th e  le v e l  on a 
o n e - ta i le d  t e s t  f o r  v is u a l and sem antic codes.
(2) The r e la t io n  between O r ig in a li ty  and word g en e ra tio n  
i s  apparen t in  th e  s ig n i f ic a n t  c o r re la t io n s  w ith  bo th  
the  a c o u s tic  and sem antic g e n e ra tio n s . However th e  
v is u a l ca tegory  does no t f i t  in to  t h i s  p a t te rn .
(3 ) Fluency in  unusual word g en e ra tio n  does no t r e l a t e  to  
words produced in  th e  c a te g o r ie s . This i s  s tran g e  in  
th a t  they  a re  b o th  m easures o f  th e  number o f  words 
produced in  a f ix ed  tim e in  response to  a s e t  o f 
in s t ru c t io n s  im plying a s p e c if ic  s e t  o f words.
However in  the  l ig h t  o f  G uilfo rd  and Hoepfner (1971) 
re p o r t  o f  a  f a c to r i a l  study on f lu en c y , i t  could be 
argued th a t  i t  i s  to  be expected -  th ey  show th a t  in  
a comparable ta s k , when th e re  a re  no r e s t r i c t i o n s  in  
symbolic cueing , word flu en cy  lo ad s  only  .2 2 , whereas 
when c o n s tra in ts  in c re a se  ( in  l in e  w ith  th o se  here) 
th e  lo ad in g  jumps to  around . 70 .
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(4) C orrobora ting  th e  above th e re  i s  a c le a r  c lu s te r  o f 
c o r r e la t io n  w ith in  th e  word g en e ra tio n  f a c to r s  -  one 
can assume th a t  th e se  a re  more c le a r ly  in d ic a t in g  th e  
presence o f word f lu en c y , in  th e  form found by o th e r  
re se a rc h e rs .
(5 ) M il l-H il l  vocabulary  sco re  seems to  r e l a t e  to  th e  
m a jo rity  o f th e  m easures concerning th e  codes. While 
to  a c e r ta in  ex ten t t h i s  i s  understandab le  w ith  th e  
words known, i t  seems to  c o n f l ic t  w ith  our p rev io u s 
r e s u l t s  concerning th e  words g en era ted .
(6) There seems to  be no reaso n  fo r  th e  very  s ig n i f ic a n t  
c o r re la t io n  between words genera ted  accord ing  to  
sem antic codes and words known v is u a l ly .
Table 4 .8  probab ly  p ro v id es  th e  most in te r e s t in g  r e s u l t s  
o f  a l l .  From th i s  i t  would appear th a t  th e  s iz e  o f th e  s e t  
from which th e  su b je c t g en e ra te s  i s  no t d i r e c t ly  r e la te d  to  
th e  magnitude o f h is  a c tu a l  o u tp u t. That i s ,  comparing 
words known (average over su b je c ts )  w ith  words genera ted  in  
each o f th e  c a te g o r ie s  th e  d if fe re n c e s  a re  c le a r .  In  term s 
o f the  i n i t i a l  aim o f th e  experim ent su b je c ts  g en e ra te  words 
more e a s i ly  when th ey  a re  g iven  sem antic in fo rm atio n  about 
th e  words re q u ire d , th an  when g iven  a c o u s tic  and th i s  b e t t e r  
th an  v is u a l .
I t  i s  a lso  apparen t th a t  th e  s iz e  o f the  s e t  may be 
determ ined in  d i f f e r e n t  ways accord ing  to  the  c r i t e r io n  of 
word knowledge and th e re  may be some grounds f o r  supposing 
th a t  words may be known in  a g re a t many deg rees, whose 
v a lu es in  term s o f f a m i l i a r i ty ,  may form a continuum.
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Im portant too  i s  th e  fdttrthcolum n o f  Table 4 .8 . Here i t  
can be seen th a t  th e re  a re  more d i f f e r e n t  words produced 
in  req>onse to  a c o u s tic  cues th an  to  sem antic o r  to  v is u a l .  
This might suggest th a t  a c o u s tic  in fo rm atio n  may allow  
access to  a la rg e r  a re a  o f memory d e s p ite  th e  f a c t  th a t  i t  
does no t p rov ide s u i ta b le  cues fo r  p ro d u ctio n .
Table 4 .8 .
Summary o f  Words G en era ted  and Known
T o ta l
w ords
p o s s i b l e
A verage
w ord s
known
A verage
w ord s
g e n e r a te d
D i f f e r e n t
w ords
P e r c e n ta g e
d i f f e r e n t
w ords
V is u a l 190 148 8 .00 91 45
A c o u s t ic 182 165.57 15.21 154 35
S em a n tic 172 144.71 20.18 115 21
DISCUSSION
The p o in t emerging from th e  experim ent i s  th a t  p ro d u ctio n  
o f words i s  e a s ie r  when a sem antic code i s  g iven  fo r  th e  word, 
th an  when an ac o u s tic  code i s  g iven  and th a t  th e  p ro v is io n  o f 
only  v is u a l  cue fo r  words i s  o f  com paratively  l i t t l e  v a lu e .
The g en era l im p lic a tio n  i s  what m ight have been expected , 
th a t  th e re  i s  some support f o r  th e  n o tio n  th a t  th e  memory 
system i s  most u s e fu lly  accessed  in  sem antic codes. This i s  
e s s e n t ia l ly  in  l in e  w ith  th e  models o f  Morton (1969) and 
many o th e r s ,  and th e re  i s  c le a r  evidence th a t  th e  use o f the  
sem antic code supercedes s e t  s iz e  e f f e c t s  in  determ ining 
o u tp u t.
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T his r e s u l t  i s  e s s e n t ia l ly  what was looked f o r  in  
th a t  i t  seems in tu i t i v e ly  appealing  th a t  th e  hypothesised  
course o f  word encoding (v is u a l a n a ly s is ,  a c o u s tic  a n a ly s is ,  
end th en  sem antic encoding) should correspond to  th e  ease 
o f r e c a l l  when codes p ro v id in g  in fo rm atio n  a t  each o f th ese  
le v e ls  a lo n e , a re  g iven  to  th e  su b je c t.
The O r ig in a li ty  index sco re s  seems to  serve as a good 
in d ic a to r  o f g en e ra l ou tpu t le v e l  in  word g en e ra tio n , 
in d ic a t in g  a b e t t e r  a b i l i t y  to  r e t r i e v e  when g iven  code 
in fo rm ation  fo r  a lim ite d  s e t ,  i s  g iven . I t  i s  in te r e s t in g  
th a t  no in te r a c t io n  e f f e c t  appears in  Table 4 .2 ,  th u s  th e re  
i s  no s e le c t iv e ly  b e t t e r  perform ance on any one o f th e  codes 
by those  who a re  o r ig in a l .  I t  was suspected  th a t  th e re  may 
have been a d if fe re n c e  in  th e  more d i f f i c u l t  code s i tu a t io n s  
where access to  more unusual item s may have been a h e lp .
One s u rp r is in g  asp ec t o f t h i s  r e s u l t  i s  th a t  th e  above 
r e la t io n  i s  no t due to  flu en cy  sc o re s . One may have tended 
to  a s c r ib e  the  r e la t io n  between th e se  two types o f  measures 
o f open-ended ta s k s  to  th e  t o t a l  number o f responses produced 
in  th e se  s i tu a t io n s .  However, th e re  i s  no s ig n i f ic a n t  
c o r r e la t io n  between th e  flu en cy  sco re  which i s  p a r t  o f the  
o r ig in a l i ty  index and th e  m easures o f word g en e ra tio n .
As suggested b efo re  t h i s  i s  p robab ly  due to  th e  f a c t  th a t  
th e  word g en e ra tio n  ta s k s  can be id e n t i f ie d  w ith  word fluency  
in  th e  G uilford  sense , w hile  th e  la c k  o f  c o n s tra in ts  on 
unusual word g en e ra tio n  makes i t  n o t a flu en cy  t e s t  a t  a l l .  
The f a c t  th a t  th e  word g e n e ra tio n  m easures a re  h ig h ly  
in te rc o r r e la te d  ten d s to  confirm  th i s  h y p o th esis . Thus i t
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seems th a t  th e re  may be a g en e ra l f a c to r  o f  use o f coding 
s t r a te g ie s  fo r  r e t r i e v a l  which u n d e r lie s  th e se  ta s k s ,  the  
ex ten t o f use perhaps p ro v id in g  th e  index which i s  a v a ila b le  
in  the  p ro d u c tio n  ta s k .
One f i n a l  problem rem ains and t h i s  concerns th e  unusual 
r e la t io n  between words genera ted  and words known in  th e  
th re e  code s i tu a t io n s .  That i s ,  though th e  o rd er o f 
magnitude o f p ro d u c tio n  was sem antic, a c o u s tic  th en  v is u a l ,  
th e  words known o r th e  t o t a l  s e t  s iz e  from which th e  su b je c t 
genera ted  was, a c o u s tic , v is u a l  th en  sem antic. I f  we sim ply 
a sc r ib e  t h i s  to  th e  f a c t  th a t  th e  sem antic encoding i s  b e t t e r  
we are  s id es tep p in g  th e  is s u e s ,  s in ce  t h i s  t e l l s  us no th ing  
about th e  o rg a n iz a tio n  in  memory. The codes r e f e r  to  words 
which a re  p re se n t in  long term  s to rag e  and a re  a c c e s s ib le ,
-  th e re  i s  no c le a r  reaso n  why one code should produce b e t t e r  
r e s u l t s  th an  an o th e r, u n le ss  th e  s t ru c tu re  o f th e  address 
i s  d i f f e r e n t  in  th e  case o f  sem antic. Ho one can doubt th a t  
■the sem antic i s  th e  in fo rm atio n  which th e  su b je c t u ses most 
in  everyday l i f e  and to  some e x te n t he must be more f a m il ia r  
w ith  i t s  u se . However, we come back to  the  f a c t  t l ia t  the  
words being  ou tpu t accord ing  to  o th e r  codes a re  ju s t  as 
f a m il ia r  -  why then  i s  th e re  g re a te r  ou tpu t when th e re  i s  
a sm alle r number o f words to  choose from? F u rth e r concern 
about t h i s  can be expressed when th e  f ig u re s  fo r  th e  number 
o f d i f f e r e n t  words ou tpu t by th e  su b je c ts  i s  examined. 
In te r e s t in g ly  when th ese  f ig u re s  a re  tr a n s la te d  in to  
p ercen tag es o f th e  number o f  words produced in  each ca teg o ry .
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i t  would appear th a t  v is u a l cues produced th e  g r e a te s t  
d iv e r s i ty  o f response suggesting  th a t  th e  code in fo rm ation  
did  no t p rov ide  access to  th e  same a re a  o f  memory in  
d i f f e r e n t  in d iv id u a ls .
The type o f model proposed here  to  account fo r  th ese  
f a c t s  i s  a d is tan c e  one. E s s e n t ia l ly ,  i t  proposes th a t
when words a re  learn ed  over th e  course o f  a  number o f
y ea rs  they  tend to  be lo c a te d  in  memory s to rag e  c lo se  
to  item s o f s im ila r  u se fu ln e ss , o r  in  most ca se s , s im ila r  
meaning. Thus memory c lu s te r s  a re  formed round sem antic 
u se fu ln e ss  and confusions e tc .  common in  a l l  memory ta sk s
a re  due to  the  c lo se  p ro x im ity , and c lo se  meaning o f th e
words d e a lt  w ith . The f u l l  im p lic a tio n s  o f such a model 
w il l  be d e a l t  w ith  in  th e  f in a l  d isc u ss io n . Here i t  
re q u ire s  on ly  to  say th a t  i t  would n e a tly  account fo r  th e  
d a ta  found and th a t  from i t  th e re  can be derived  c e r ta in  
te s ta b le  p re d ic t io n s .
According to  th e  work o f S ternberg  (1966,*67) a u se fu l 
method o f te s t in g  n o tio n s  o f  d is ta n c e  in  human memory, i s  
to  examine re a c t io n  tim es. T his would mean th a t  th e  re a c tio n  
tim e to  id e n t i f y  a word g iven  e i th e r  v is u a l ,  a c o u s tic  o r 
sem antic in fo rm ation  about i t  w i l l  vary  as th e  d is tan ce  
ap a rt o f th e  v a rio u s  c a te g o r ie s , and no t as one might have 
expected according  to  th e  o rd er o f e x tra c t io n  o f th e  v ario u s 
codes in  tem poral o rd er ( v is u a l ,  a c o u s tic  then  sem an tic).
This p re d ic t io n  w il l  be examined in  th e  fo llow ing  experim ents.
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One in te r e s t in g  c ro ss - re fe re n c e  i s  to  th e  d a ta  shown 
in  appendix 18. In  one o f th e  f i n a l  graphs th e  number o f 
words in  u n i t s  o f  tim e over the  whole course o f  th e  word 
p ro d u c tio n , i s  shown. Each ca tego ry  appears s e p a ra te ly .
What i s  im portan t i s  th a t  though th e  sem antic word 
p ro d u c tio n  beg ins a t  a much f a s t e r  r a t e  than  th e  o th e r  
two by th e  end o f th e  tim e allow ed, th e re  seems to  be no 
d if fe re n c e  in  the  r a t e  o f  p ro d u c tio n . In  f a c t  t h i s  i s  
th e  case from approxim ately  1 minute 40 seconds onwards.
This would agree w ith  th e  model proposed in  th e  sense 
th a t  words which are  c lo se  to g e th e r  in  ”space” w i l l  be 
produced qu ick ly  and e a s i ly  a t  th e  beginning o f th e  sea rch , 
bu t as th e  search  co n tin u es and a g en era l a rea  i s  exhausted , 
th e  words w il l  have to  be chosen from a la rg e r  a rea  even 
more randomly. The e f f e c t  o f f a t ig u e  e t c . , would no t 
ex p la in  th e  d isp ro p o rtio n a te  decrease  in  ou tpu t from 
sem antic codings. Hor i s  th e re  an answer in  th e  f a c t  th a t  
the  sem antic ca tego ry  i s  being  reduced in  s iz e  by th e  
s u b je c t 's  o u tp u t, s in c e  th e  average o v e ra l l  p ro d u c tio n  i s  
only  20 words when th e  estim ated  s e t  s iz e  i s  over 140.
A f u r th e r  su g g estio n  th a t  th e  most freq u en t words have 
been exhausted and only in fre q u en t words rem ain, making the  
ta sk  much h a rd e r , may be dism issed by exam ination o f the 
o rd er o f p ro d u c tio n  o f the  words by th e  su b je c ts  and th e  
freq u en t words which su b je c ts  om itted .
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The d is ta n c e  model be ing  proposed th en , i s  s im ila r  
to  M eyer's (1972) sp read ing  wave o f e x c ita t io n  in  th a t  
co n c en tra tio n  on a s p e c if ic  a rea  i n i t i a l l y  produces 
more r e s u l t s  w ith  a sem antic code b u t as  t h i s  a rea  i s  
passed over leav in g  common exem plars, th e  advantage o f 
th e  sem antic code d isa p p e a rs , and one would expect to  
see v a r ia b le s  o f s e t  s iz e  coming in to  p la y , as th e  
search  becomes more random. This i s  in  f a c t  th e  ca se , 
and a c o u s tic  ou tpu t becomes s l i g h t ly  b e t t e r  than  sem antic , 
over th e  l a s t  m inute o f th e  p ro d u c tio n  tim e.
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Experiment 5
From experim ent 4 th e  need f o r  a model to  e x p la in  th e  
s tran g e  r e s u l t s ,  i s  obvious# What I  w ish to  p re se n t i s  a 
d is ta n c e  model fo r  2 reaso n s:
(a ) because o f the  la c k  o f c o r r e la t io n  between measures 
o f ca tegory  s iz e  and no. o f  words genera ted .
(b) th e  f a c t  th a t  th e  number o f d i f f e r e n t  words produced 
i s  f a r  g re a te r  in  a c o u s tic  than  sem antic -  even though 
su b je c ts  were producing more in d iv id u a lly  in  sem antic, 
they  were s e le c t in g  th e se  from a sm alle r su b je c tiv e  
s e t .  A n ea t way o f  ex p la in in g  t h i s  i s  to  p o s tu la te  
the  ex is ten c e  o f c lu s te r s  o f  words in  th e  memory base 
which a re  probab ly  arranged sem an tica lly . So in  th e  
case o f  say a c o u s tic  encodings, th e  words a re  eq u a lly  
a v a ila b le  ( to  sem antic encodings) b u t more w idely 
d isp e rsed . Thus i t  i s  l ik e ly  th a t  th e  su b je c t in  
search ing  fo r  th e  a p p ro p ria te  w ords, samples from 
v a rio u s  c lu s te r s ,  which would lead  to  a g re a te r  
d ivergence o f ou tpu t words#
In  the  f i n a l  a n a ly s is  what i s  l e f t  i s  a model which w i l l  
in c lu d e  th e  p ro cess  o f search  (and th e  in d iv id u a l d if fe re n c e s  
th e re in )  and which w i l l  a lso  give a method o f ex p la in in g  the  
above po in ts#
The proposed model c o n s is ts  o f  2 main p a r ts :  f i r s t l y  
a memory base from which a l l  very  w ell known item s ( in  th i s  
case words) a re  r e tr ie v e d  and secondly a search  p ro cess  
which i s  a r e p e t i t iv e  p ro b a b ili ty -b a se d  mechanism.
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The Memory Base This w i l l  co n ta in  a l l  the  words used by 
the  S, e i th e r  as word u n i ts  o r as some o th e r  b a s ic  phonemic 
u n i t .  ( I t  i s  a lso  p o s s ib le  th a t  th e  re p re s e n ta tio n  c o n s is ts  
n o t in  th e  co n ten ts  o f an address -  in  computer term s -  
bu t in  th e  address i t s e l f .  This type o f c o n c e p tu a lisa tio n  
would f in d  support w ith  L earning Theory models such as 
R o sen b la tt (1958), and P h y s io lo g ic a l th e o r ie s  such as 
Pribram  (1972)). The s tru c tu re  o f th e  base w i l l  be 
determ ined by 2 th in g s ;
1. the  d is ta n c e  between u n i ts ,
2. th e  s tre n g th  o r f a m i l ia r i ty  o f th e  u n i t .
I n i t i a l l y  th e  d is ta n c e s  may be randomly a l lo t te d  to  
th e  emerging u n i ts ,  bu t in c re a s in g ly  th e  o rd erin g  o f 
th in g s  w i l l  be determ ined by a s s o c ia tio n  and in  th e  end 
by f a m i l ia r i ty  and frequency  o f a s s o c ia tio n . This w i l l  
lead  to  an arrangem ent o f th e  u n i ts  which w i l l  r e ly  on 
th e  2 b a s ic  concep ts , above, and which should a lso  be 
h ig h ly  e f f i c i e n t  in  r e f le c t in g  th e  norms o f word occurrence 
in  every-day language.
The a c tu a l  " s p a t ia l” arrangem ent should be in  term s 
o f u se fu ln e ss  and use which in  most cases  w i l l  lead  to  an 
arrangem ent by meaning -  g iv in g  r i s e  to  th e  a s s o c ia tiv e  
c lu s te r s  ex te n s iv e ly  in v e s tig a te d  by Palermo and Jenk ins
(1967)* We can now d ea l w ith  th e  re se a rc h  on a s s o c ia tiv e  
c lu s te r s ,  and th in g s  l ik e  th e  "spew” h y p o th esis  o f  Underwood 
and Schulz (I960) s in ce  our model w i l l  allow  t h e i r  f in d in g s  
b u t a lso  help  to  ex p la in  th e  f a c t  th a t  th e  f i r s t  word out 
in  an a s s o c ia tiv e  spew i s  no t th e  same in  a l l  cases  o f  the
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same S. Our model says th a t  th e  p o s i t io n  o f e n try  in to  
the  network determ ines th e  d is ta n c e s  to  an item  and 
th e re fo re  th e  p ro b a b i l i ty  o f i t s  output#
I n tu i t i v e ly  one would expect th e  type o f arrangem ent 
to  be dependant on th e  coding o f th e  in p u t and t h i s  i t s e l f  
w i l l  be tim e-based to  allow  fo r  a l l  th e  e f f e c ts  found in  
th e  d i s t in c t io n  between STH and LTM (Baddeley and o th e rs  
1966). I t  th en  seems se n s ib le  to  propose th a t  th e re  i s  
a se q u e n tia l a n a ly s is  in v o lv in g  p ro cesses  o f v is u a l ,
« co n s tic  and sem antic encoding, th e  most fundam ental 
being  sem antic b u t a t  l e a s t  some o f th e  e f f e c t  o f  the  
p h y s ic a l encodings being  p re se n t in  th e  f in a l  a n a ly s is  
in  th e  memory base . T his would g ive us a f le x ib le  e n try  
in to  th e  base .
The problem o f th e  n a tu re  o f th e  r e t r i e v a l  from the 
b ase , in  term s o f th e  p ro cesses  e x is t in g  beyond th e  base 
(c # f . K is s 's  om ission o f p ro cesses  in to  and out o f  h is  
th e sau ru s)  must be l e f t  f o r  l a t e r  d isc u ss io n .
The Search Mechanism This d e r iv e s  from id e a s  gained in  
the  a n a ly s is  o f experim ent 4 -  th e  ou tpu t o f words f a l l i n g  
in to  th e  c a te g o r ie s  appeared in  groups o f 3 o r 4 in  much 
th e  same way which Broadbent (1975) suggested ; and th e  
cum ulative reco rd  showed th e  c h a r a c te r i s t ic  curve rep o rted  
by Kaplan and C a rv e lla s  (1969) and o th e rs . In  sim ple term s 
i t  would seem th a t  th e  su b je c t stum bles on a group o f 
a p p ro p ria te  words a t  c e r ta in  p o in ts  in  h is  sea rch  and th ese  
a re  o u tp u t. One would expect th e se  to  be r e la te d  and though
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t h i s  has no t been te s te d  s t a t i s t i c a l l y ,  i t  would appear 
to  be th e  case . One could imagine th a t  th e  search  drops 
o f f  in  in te n s i ty  as new words a re  n o t found and th e re fo re  
we reach  an asymptote which i s  a g re a t deal le s s  than  
our c a p ac ity . But t h i s  i s  a sp e c u la tio n .
A second idea  which appeared was th a t  th e  O rig in a l 
S ub jec ts  tended a lso  to  be th e  ones who produced th e  most 
o u tp u t, ( t h i s  i s  in  f a c t  a very  common fin d in g  in  s tu d ie s  
o f O r ig in a li ty  and Kednick (1962) found th a t  th e  f in a l  
responses in  the  s u b je c t 's  l i s t i n g  were th e  ones most 
l ik e ly  to  be o r ig in a l ) .  T his f in a l  p o in t  r e la t in g  to  
Mednick would tend to  support th e  th eo ry  o f th e  memory 
base proposed above, in  th a t  the  l e a s t  l ik e ly  responses 
would be produced l a t e r  in  th e  o u tp u t and th e se  would be 
the  f u r th e s t  away from th e  f i r s t  ou tpu t p o in t . To the  
ex ten t th a t  O r ig in a li ty  t i e s  in  q u ite  c lo se ly  w ith  m o tiv a tio n  
(s tu d ie s  by Barron 1965) th e  id ea  o f in c reased  sea rch  
( in  tim e) as a fu n c tio n  o f in c reased  m o tiv a tio n  i s  appealing .
This i s  very h e lp fu l ,  s in ce  th e  problem i s  in  ex p la in in g  
th e  very  la rg e  in d iv id u a l d if fe re n c e s  found in  ou tpu t o f 
words w hether th e se  a re  to  f u l f i l  th e  fu n c tio n  o f an 
experim ent o r w hether i t  i s  a  l i t e r a r y  ven tu re  -  s in ce  each 
in d iv id u a l su b je c t has a  very  s im ila r  word s to re  bo th  in  
s iz e  and in  s t ru c tu re  and _ has a very  s im ila r  accu ra te
system o f judging  freq u en c ie s  o f occurrences and l i t e r a r y  
m e rit . That i s  to  say , d if fe re n c e s  in  p ro d u ctio n  o f words 
i s  not to  be explained in  term s o f s to rag e  o r even in  term s 
o f encoding, bu t r a th e r  in  degree o f search  undertaken .
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The n a tu re  of th e  sea rch  p ro cess  i s  in  a sim ple 
e x c i ta t io n  o f th e  pathways o r ad d resses  in  th e  lo c a tio n  
o f the  s ta r t in g  p o in t ,  and spreading  fo r  as long o r as 
f a r  as th e  s tre n g th  o f th e  im pulse a llo w s. At each 
address or pathway a th re sh o ld  d ec is io n  i s  made as to  
w hether to  ou tpu t an item  o r n o t. The d e c is io n  i s  based 
on the  two f a c to r s  in  th e  memory base . The degree o f 
search  i s  determ ined by th e  number o f tim es sea rch  i s  
i n i t i a t e d  when looking  fo r  an item .
The aim o f experim ents 5 and 6 i s  to  t e s t  th e  id e as  
involved in  the  memory base concept s e t  out above.
Experiment 5 i n i t i a l l y  looks a t  th e  re c o g n itio n  tim e fo r  
words when th e  words have to  be id e n t i f ie d  by v e rb a l iz a t io n , 
and experim ent 6 concerns re c o g n itio n  o f th e  c a te g o r ie s  
(codes) w ithou t n e c e s s a r i ly  id e n tify in g  th e  p a r t ic u la r  
word involved . Thus experim ent 5 looks a t  types o f coding 
in  th e  memory base w hile experim ent 6 d ea ls  w ith  th e  coding 
p ro cesses  p r io r  to  e n try  in to  th e  memory.
METHOD
S u b je c ts : 10 Ss were run  in  a co n tro l group and 10 in  the
experim ental group. Each o f th e  ID experim ental Ss had 
taken  p a r t  in  experim ent 4 , so sco res  were a v a ila b le  fo r  
them fo r  word g en e ra tio n  e tc .  A ll Ss were s tu d e n ts  a t  
Bedford C ollege.
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D esign: 3 c a te g o r ie s  o f word were p re se n ted , corresponding
to  the  codes o f th e  p rev io u s  experim ent. They were:
v is u a l -  2 l e t t e r s  below th e  l i n e ,  none above;
ac o u s tic  -  'ch* sound, bu t no t a t  th e  beg inning ; 
sem antic -  a type o f c o n ta in e r .
20 words were p resen ted  from each o f th e  above c a te g o r ie s , 
se le c te d  from th e  s e t  o f a l l  words genera ted  in  the  l a s t  
experim ent, in  each ca tego ry . The 20 words were se le c te d  
as fo llo w s:
experim ental group -  as  f a r  as p o s s ib le  10 words* were taken  
randomly from th e  words genera ted  by th a t  p a r t ic u la r  S in  
th e  p rev io u s experim ent fo r  each ca tego ry . A f u r th e r  10 
words were se le c te d  a t  random from th e  s e t  o f a l l  words 
generated  in  th a t  ca tego ry  in  th e  l a s t  experim ent. (When 
more th an  10 words were no t a v a ila b le  in  the  s u b je c t 's  
p rev ious resp o n ses , a l l  words generated  were in c lu d ed , and 
the  number made up to  10, i f  n ecessa ry , w ith  words randomly 
se le c te d  from the  t o t a l  s e t .  These words were then  tre a te d  
as f u r th e r  co n tro l words.
co n tro l group -  20 words were se le c te d  a t  random from each
code s e t .
For bo th  groups, words were arranged  in  groups o f 5
i . e .  5 ca rd s , one word p e r  c a rd , and a coun terbalanced , 
random o rd erin g  p resen ted  in  2 h a lv es  o f th e  experim ent, 
separa ted  by 2 m inutes i . e .  v is u a l  (5 w ords), sem antic 
(5 w ords), a c o u s tic  (5 w ords), a c o u s tic  (5 w ords),
* some su b je c ts  did no t g en e ra te  a s  many as 10.
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sem antic (5 w ords), v is u a l  (5  words) -  2 m inutes break  
th en  a d i f f e r e n t  random o rd e rin g . In  each group o f 5 
words th e  "generated" and non-generated  words were 
random ised. An example o f t h i s  i s  shown in  Appendix 1J.
There were 2 reaso n s f o r  t h i s  grouping:
1. a  b r i e f  p i l o t  study in d ic a te d  th a t  Ss req u ired  a 
number o f  in s ta n c e s  o f th e  ca tego ry  to g e th e r  in  o rd er to  
adopt a m eaningful s tr a te g y  ( i f  th e  words were com pletely  
randomly arranged th ey  would n o t reach  an optim al s tr a te g y  
because o f  th e  co n s tan t sw itch in g ).
2. i t  was a lso  im portan t th a t  th e  groups were no t too 
la rg e , s in ce  th e  ta s k  i s  in  th e  end f a i r l y  monotonous -  
i t  would th e re fo re  be u se fu l to  b reak  up th e  ta sk  (see  
v ig ila n c e  re se a rc h  fo r  co n firm a tio n ). Also i f  th e  
o rd erin g  had been random, co n s tan t in te r ru p t io n  to  s ta te  
th e  expected ca teg o ry , would make th e  experim ent too long. 
The counterbalanced design  was* a s  u s u a l, to  c o n tro l fo r  
fa t ig u e  e f f e c t s .
In  th e  experim ental group s u b je c ts  were inform ed which 
ca tegory  o f  words were to  appear in  th e  nex t group o f 3\ 
th e  c o n tro l group were g iven  no in d ic a t io n  o f  grouping or 
o f  th e  c a te g o r ie s  invo lved . A lthough th e  main purpose was 
to  compare th e  3 ca tegory  e f f e c t s ,  i t  was im portan t th a t  
th e  e f f e c t s  were due to  th e  in s t ru c t io n s  given r a th e r  than  
to  any in h e re n t d if fe re n c e s  in  th e  p a r t i c u la r  words used. 
Thus the  c o n tro l were to  allow  th e  comparison o f  no fix ed  
s t r a te g y , w ith  knowledge o f th e  codes to  be expected .
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A ll su b je c ts  rece iv ed  15 p r a c t ic e  t r i a l s ,  to  allow  
RT to  s e t t l e  down and to  allow  an e s tim a te  o f th re sh o ld  
o f re c o g n itio n  to  be made. A ll words p resen ted  in  th e  
experim ent appeared fo r  0 .5  s e c s . , th e  p ra c t ic e  having 
e s ta b lish e d  in  th e  m a jo rity  o f  cases th a t  words could be 
rep o rted  c o r re c t ly  a t  exposures o f 0 .03  secs. Thus a l l  
p re s e n ta tio n s  were w ell above th re sh o ld .
A pparatus; A 3 - f ie ld  ta ch is to sco p e  made by E le c tro n ic
Developments L td , though only  2 f i e ld s  were used , w ith
an autom atic card change. Words were on cards o f th e
ap p ro p ria te  type and th ic k n ess  and were p r in te d  in  lower
case l e t t e r i n g  -  L e tra s e t  14 p t .  H e lv e tica  L ig h t. S izes 
>)
a re  about ^  inch . A ll words appeared in  the  ce n tre  o f  
th e  v is u a l f i e ld .
R ecognition  tim es were meas^ored by a vo ice key in te r ­
ru p tio n  tuned to  th e  s u b je c t 's  speech; th e  ta c h is to sco p e  
impulse s t a r t e d ,  and th e  vo ice  key stopped , th e  c e n t i -  
second d ig i t a l  tim er.
P rocedure : This follow ed th e  experim ental design  c lo se ly .
Each su b je c t was g iven  a unique s e le c t io n  o f words, 
randomised as above, to  tak e  in to  account the  words he 
had p rev io u s ly  g en era ted . S everal (6) o f  th e  co n tro l 
su b je c ts  rece iv ed  th e  same words in  th e  same o rd er as 
experim ental s u b je c ts ,  i . e .  th e  su b je c t was matched to  a 
co n tro l su b je c t. This arrangem ent would have been id e a l  
fo r  a l l  co n tro l Ss bu t th e  d i f f i c u l t y  o f o b ta in in g  su b je c ts  
a t  f ix ed  tim es ( in  advance) made th e  tim e investm ent in  
t h i s  o p e ra tio n  too g re a t  to  be contem plated.
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A ll su b je c ts  were questioned a t  th e  end o f the  
experim ent w hether th ey  had guessed th e  purpose o f the  
experim ent ( t h i s  was e s p e c ia l ly  im portan t fo r  th e  co n tro l 
s u b je c ts , who were g iven  no in d ic a t io n  o f th e  grouping o f 
th e  d i f f e r e n t  types o f  words) and in  a l l  cases they  had 
l i t t l e  knowledge o f th e  purpose.
R e s u l t s
Raw d a ta  i s  shown in  Appendix 14. A nalysis was c a rr ie d  
ou t to  examine d if fe re n c e s  in  re c o g n itio n  tim e fo r  genera ted  
and non-generated  words and a lso  to  compare coding d iffe re n c e s . 
The p re d ic te d  r e s u l t s  were f a s t e r  re c o g n itio n  fo r  g en e ra ted , 
and f a s t e r  re c o g n itio n  fo r  sem antic over ac o u s tic  over v is u a l .
The f i r s t  p re d ic tio n  suggests  th a t  generated  words w i l l  
tend to  have been fa m il ia r  words and th u s  w il l  be recognised  
qu ick ly  when re -p re se n te d . The second p re d ic t io n  i s  derived  
from th e  assum ptions in  th e  model o f  d is ta n c e , to  th e  e f f e c t  
th a t  th e  sem antic encodings would be more c lo s e ly  arranged 
in  "word space" and th e re fo re  knowledge o f th e  a rea  in  which 
to  search  would lead  to  f a s t e r  ou tpu t in  th e  case o f th e  more 
c lo se ly  r e la te d  words i . e .  sem antic -  th e  o th e r  o rd erin g  
fo llow s from th e  id ea  o f precedence o f encoding and th e  
r e s u l t s  o f e a r l i e r  experim ents. See th e  d e s c r ip tio n  o f th e  
model fo r  th e  reason ing  in  d e ta il*
A nalysis took th e  form o f  repeated-m easures a n a ly s is  
o f v a rian ce  as shown in  Tables 5*1 -  3*
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Table 5*1. Experim ental group only
Source d f . MS. F
S ub jec ts 9 627.02
Code (sem ,a c ,v is ) 2 144.81 8 .95 < 1%
Code X S u b jec ts 18 16.16
Generated vs Hon-Gen. 1 565.06 9 .62 < 2.5%
Gen. e tc  x S ub jec ts 9 37.91
Code X Gen. 2 30.21 2.54 n . 6.
Code X Gen. x S ub jec ts 18 12.29
Table 1 g ives th e  a n a ly s is  c a rr ie d  out on th e  ex p e ri­
m ental group. The e f f e c t  o f having generated  th e  words 
p rev io u s ly  i s  s ig n i f ic a n t  a t  th e  2.5% le v e l ;  i f  we a re  to  
accept th e  "spew" h y p o th e s is , t h i s  e f f e c t  i s  l ik e ly  to  be 
th e  r e s u l t  o f some more b a s ic  v a r ia b le  r e la t in g  to  th e  
s u b je c t 's  le x ico n , b u t i t  can be taken  as an i l l u s t r a t i o n  
o f th e  im portance o f ta k in g  in to  account th e  p a r t i c u la r  
s tru c tu re s  and w eigh tings predom inating in  th e  s u b je c t 's  
s e t  o f words.
As p re d ic te d , we can see a s ig n i f ic a n t  e f f e c t  o f  code 
w ith  sem antic f a s t e r  th an  a c o u s tic  in  tu rn  f a s t e r  than  
v is u a l  (see  graph 1 fo r  co n firm a tio n ). Using S c h e ffe 's  
t e s t  fo r  unplanned com parisons (1953)$ which i s  a very  
co n serv a tiv e  t e s t ,  we o b ta in  th e  fo llow ing  as comparisons 
on the  trea tm en t t o t a l s :
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Table 5.1A.
Comparison MS.
V is. vs A coustic 52 51*20 n. s .
V is. vs Semantic 105 551*25 < 5%
Ac. vs Semantic 73 266.45 < 5%
5% le v e l  mean square = 114.74
Thus th e  d if fe re n c e  i s  a t t r ib u ta b le  to  th e  d if fe re n c e  
between th e  sem antic and th e  p h y s ic a l codes in  g e n e ra l, 
r a th e r  th an  our d is t in c t io n  between ac o u s tic  and v is u a l .  
F u rth e r com parisons on codes, having separa ted  genera ted  
and non-generated  words ( i . e .  on exam ination o f components 
o f th e  Code x G eneration in te r a c t io n ) ,  do not reach  
s ig n if ic a n c e .
Table 5*2 shows th e  a n a ly s is  on th e  combined d a ta  from 
th e  experim ental and c o n tro l groups. A p o in t to  no te  h ere , 
i s  t h a t ,  s in ce  th e  random s e le c t io n  o f  words were fo r  the  
co n tro l g roup , a m ixture o f g e n e ra tab le  and n o n -genera tab le  
words ( i . e .  no sample o f  t h e i r  g en e ra tio n  o f  th e  words was 
tak en , so one can only sp ecu la te  on th e  ex ten t o f  th e  words 
which they  would have generated  g iven  th e  chance), th e  
sco res used in  t h i s  a n a ly s is  f o r  th e  experim ental group, 
were w eighted in d iv id u a l means (balanced fo r  generated  and 
non-generated  t o t a l s ) .  These v a lu es  can be seen in  the  
appendix. The a n a ly s is  i s  a s p l i t - p l o t .
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Table 3*2* A nalysis fo r  Experim ental and C ontrol groups
Source d f . MS. F
Exp. vs C ontro l 1 317*40 1.53 n. 8.
E rro r 18 206.45
Code (v is ,a c ,s e m .) 2 84.46 9 .63 < 0.5%
Code X Exp. e tc . 2 29.40 3.36 < 5%
E rro r 36 8.74
Thus, we see no o v e ra l l  d if fe re n c e  between th e  
experim ental group and th e  c o n tro l group. This suggests  
th a t  th e  cues given to  th e  experim ental su b je c ts  a re  not 
p a r t i c u la r ly  h e lp fu l in  a id in g  re c o g n itio n  -  in  f a c t  th e  
o v e ra l l  tendency i s  f o r  th e  c o n tro l sub jects*  re c o g n itio n  
tim es to  be f a s t e r .  However, s in ce  th e re  are  extrem ely 
la rg e  v a r ia t io n s  between su b je c ts  in  re c o g n itio n .tim e s , 
th e  r e s u l t  may no t be as im portan t as  com parisons w ith in  
a su b je c t.
Comparisons on th e  trea tm en t t o t a l s ,  comparing th e  
experim ental w ith  th e  co n tro l group on th e  5 codes 
s e p a ra te ly , were c a rr ie d  out -  r e s u l t s  a re  in  th e  form 
o f  *P* v a lu es fo r  th e  comparisons and appear a t  th e  top  
o f graph 3*2. The F v a lu es  a re  le s s  th an  one m ight imagine 
because the  design  o f th e  i n i t i a l  a n a ly s is  was a s p l i t  p lo t  
w hile fo r  th e  comparisons th e  e r ro r  mean square had to  be 
taken  as tre a tm en ts  x su b je c ts  which i s  much la rg e r  than  
in  th e  s p l i t  p lo t  a n a ly s is  (s in c e  one now lo se s  th e  v a r ia b le  
o f s u b je c ts ) .  Hone o f th e  com parisons i s  s ig n i f ic a n t  
u sin g  a planned comparisons r a t io n a le .
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I t  i s  im portant to  co n s id er why i t  could he more 
d i f f i c u l t  to  id e n t i fy  th e  word when th e  code was g iven .
The r e s u l t  seems to  suggest th a t  th e  code did no t prove 
a u se fu l key to  the  p a r t i c u la r  word, i . e .  th a t  th e  word 
was not encoded in  th a t  way in  the  memory hase . This i s  
perhaps to  he expected in  th e  memory base or le x ico n  and 
the  r e s u l t s  ( f ig u re  5-2) in d ic a te  th a t  the  sm a lle s t 
d if fe re n c e  between c o n tro l and experim ental groups i s  
in  the  sem antic ca tego ry .
This d iscovery  i s  th a t  sem antic cues come c lo s e s t  
to  th e  p a r t ic u la r  c l a s s i f i c a t i o n  system used by the  
in d iv id u a l and th a t  a c o u s tic  and v is u a l are  le s s  im p o rtan t, 
in  th a t  o rd e r. The o v e ra l l  d if fe re n c e  between experim ental 
and co n tro l groups p robab ly  a r is e s  because th e  p ro cess  
being  te s te d  i s  norm ally autom atic ( id e n t i f i c a t io n  of 
incoming words) and th a t  making th e  p ro cess  o v e rt and 
r e p o r ta b le , in c re a se s  th e  tim e fo r  id e n t i f ic a t io n .
The code d if fe re n c e s  appear as s ig n i f ic a n t .  But the  
s ig n i f ic a n t  in te r a c t io n  and f ig u re  5*2 tend to  suggest 
th a t  only th e  experim ental group has shown a s ig n i f ic a n t  
e f f e c t .  T his i s  v e r if ie d  by th e  se p a ra te  an a ly ses  shown 
in  Table 5 .5- P a r t i t io n in g  th e  in te r a c t io n ,  r e s u l t s  in  a 
s ig n i f ic a n t  e f f e c t  o f sem antic vs v is u a l + a c o u s tic , bu t 
no e f f e c t  in  v is u a l vs a c o u s tic . Thus th e  e f f e c t s  can be 
a t t r ib u te d  to  a "p hysica l"  code d i f f i c u l t y .
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Table 5 .3 . -  se p a ra te  an a ly ses  
Source d f . KS.
(a )  experim ental group
S u b jec ts  9 271.03
Code 2 104.43 10.41 < 0.3%
Code X S ub jec ts  18 10.02
(b) co n tro l group
S ub jec ts 9 141.83
Code 2 9*43 1 .26 n .s .
Code X S ub jec ts  18 7«4?
Thus no s ig n i f ic a n t  e f f e c t  i s  found in  co n tro l s u b je c ts .
D iscu ssio n : In  summary th e n , th e re  i s  no evidence to  suggest
th a t  announcing th e  coding s tr a te g y  improves o v e ra l l  re c o g n itio n  
tim e, b u t i t  does serve to  c re a te  an e f f e c t  fo r  each d if f e r e n t  
ca tegory . There i s  a s ig n i f ic a n t  d if fe re n c e  in  re c o g n itio n  
tim e between p h y s ic a l and sem antic co n d itio n s  in  th e  
experim ental group. Before co n s id erin g  whether t h i s  r e s u l t  
upholds th e  proposed model we should examine 2 common 
ex p lan a tio n s fo r  t h i s  type o f phenomenon:
(a )  ca tegory  s iz e
(b) word frequency.
(a ) Category s iz e  i s  an in te rn a l  in d ic a to r  o f th e  number of 
words a v a ila b le  f o r  ou tpu t in  a  c e r ta in  co n tex t. The 
es tim a te  used in  t h i s  in s ta n c e  i s  derived  from th e  s u b je c t 's  
responses (A,B o r C) to  th e  l i s t  o f randomly se le c te d  words 
from th e  t o t a l  p o s s ib le  c a te g o r ie s . The a c tu a l es tim a te  was 
c a lc u la te d  by tak in g  a p ro p o rtio n  o f th e  words known
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(A responses) over t o t a l  p o s s ib le ,  fo r  each o f th e
frequency groupings and adding. Range o f the  sco res
assigned to  th e  su b je c ts  i s  shown in  th e  appendix.
The ca tegory  s iz e  approach g iv es  an alm ost p e r fe c t  f i t
to  the  "non-generated" d a ta  in  graph 3 .1 . The
ex p lan a tio n  would be o f th e  form -  th e  sm alle r th e
category  through which th e  su b je c t has to  sea rch , the
f a s te r  would be th e  re c o g n itio n  tim e. I t  would seem to
be c le a r  th a t  when th e  su b je c t does n o t know th e  word
i . e .  i t  i s  no t f a m il ia r  im m ediately (and th i s  may be
th e  key p o in t)  he search es randomly through th e  words
a v a ila b le  t i l l  he f in d s  th e  c o r re c t one. Here th e
( 1 )category  s iz e  ex p lan a tio n  may be u s e f u l . ^  However, 
i t  does no t account fo r  th e  d a ta  f o r  "generated" words 
in  graph 3*1* There i s  a lso  a problem in  accounting  fo r  
th e  co n tro l group r e s u l t s  in  graph 3*2. In  s p i te  o f t h i s ,  
i t  was decided to  look a t  th e  im p lic a tio n s  o f t h i s  a l i t t l e  
f u r th e r .  From the  p rev io u s experim ent e s tim a te  o f  ca tegory  
s iz e  could be ob tained  and used as a c o v a ria te  in  a n a ly s is .
(^^ In  e f f e c t  i t  looks as i f  ca teg o ry  s iz e  i s  only u se fu l 
when th e  su b je c t reco g n ises  th a t  th e  words to  be id e n t i f ie d  
f a l l  in to  a s p e c if ic  grouping, and when th e  needs o f th e  
ta sk  ( e .g .  tim e l im i ts )  o r th e  u n fa m il ia r i ty  o f th e  item s 
d ic ta te  th a t  a random search  i s  n ec essa ry . In  some s tu d ie s  
t h i s  would be c h a ra c te r ise d  by in c reased  e r r o r s ,  b u t here 
because o f th e  long p re s e n ta tio n  in te r v a l  i t  i s  seen in  
th e  RT d if fe re n c e s .
Thus ca tegory  s iz e  may n o t be an ex p lan a tio n  o f th e  RT 
e f f e c t s  bu t simply th e  outcome o f a  p a r t i c u la r  s tr a te g y  
used -  in  t h i s  in s tan ce  -  random search .
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(b) In  o rd er to  t e s t  w hether word frequency e f f e c t s  could 
be an ex p lan a tio n , the  fo llow ing  X® t e s t s  were c a rr ie d  out 
on the  Thorndike-Lorge fre q u en c ie s  and th e  number of words 
which f e l l  in to  each frequency from th e  v ario u s groups 
p resen ted  to  th e  su b je c t.
Table 5-4 shows th e  r e s u l t .  From th i s  i t  can be seen 
th a t  th e re  may be cause fo r  f u r th e r  in v e s t ig a t io n  o f the  
e f f e c t  of word frequency -  s in ce  th e re  i s  a s ig n i f ic a n t  
d if fe re n c e  in  th e  n a tu re  o f th e  words. Word frequency 
e f f e c ts  r e f l e c t  the  r e s u l t s  o f the  comparisons on th e  
trea tm en t sums. Thus th e  f a s t e r  re c o g n itio n  tim es to  
a c o u s tic  and sem antic may be p re d ic te d  i f  we accep t th a t  
the  more common th e  word th e  f a s t e r  i t  w i l l  be recognised  
(a  normal f in d in g  in  re se a rc h  on t h i s  to p ic )  -  i t  does 
account fo r  th e  p a r t  o f th e  graph, aco u stic -sem an tic  being 
p a r a l l e l  fo r  generated  and non-generated .
But th e  n o n -s ig n if ic a n c e  o f th e  f i n a l  X® shows th a t  
word frequency may n o t ex p la in  th e  main e f f e c ts  o f  the  
experim ent.
Table 5*4 -  X* fo r  th e  numbers f a l l i n g  in to  th e  Thorndike- 
Lorge frequency (AA,A, 26-30, 11-23, 1-10, 
le s s  than  1)
Comparison  X® S ig n ifican ce
dV is.G en.^ vs. Vis.Hon-GenV 9*398 n .s .
Ac. Gen. v s . Ac. Non-Gen. 20.366 1%
Sem.Gen. v s . Sem.Non-Gen. 20.637 1%
Generated words
Vis -  Ac -  Sem 14.641 n .s .
Non-Generated words
Vis — Ac — Sem 14.3^1 n . s .
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Graphs o f the  p a t te rn s  te s te d  above are  shown in  
f ig u re s  5*5 -  5*7* From f ig u re  5*4 and 5*5 one can see 
th e  p a t te rn  of f re q u e n c ie s , where genera ted  has more 
h igh  freq u en c ies  and le s s  low frequencies*  O vera ll th e n , 
one would expect f a s t e r  re c o g n itio n .
As w ith  ca tegory  s iz e ,  th e  r e s u l t s  a re  f a r  from c le a r -  
c u t; th e re fo re  i t  was decided to  b reak  th e  i n i t i a l  d a ta  
down in to  th e  freq u en c ies  and c a rry  ou t f u r th e r  an a ly ses  
to  t r y  to  gauge the  ex ten t o f th e  e f f e c t  o f word frequency .
To t h i s  end and a lso  to  take  in to  account th e  ca tegory  
s iz e  e f f e c t s ,  ana lyses o f covariance were c a rr ie d  o u t.
R esu lts
Table 5*5 shows th e  new a n a ly s is  o f v a rian ce  tak in g  
in to  account th e  frequency d iv is io n s . Because t h i s  a n a ly s is  
has been done as an e x tra  in v e s t ig a t io n , th e re  are  a number 
of m issing  d a ta  p o in ts  in  th e  a n a ly s is ;  in  o rd er to  make 
th e  r e s u l t s  m eaningful and a lso  to  r e t a in  th e  re p e a te d -  
m easures d esig n , a number o f frequency d iv is io n s  have been 
co llap sed . The a n a ly s is  has been done w ith  5 frequency 
d iv is io n s  -  26 and o v er, 11-25 and l e s s  than  10 ( a l l  th e se  
a re  v a lu es  from th e  Thorndike-Lorge G co u n t). Even w ith  
3 d iv is io n s ,  11 d a ta  p o in ts  were estim ated* th u s  lo s in g  11 
degrees o f freedom. However th e se  were 11 p o in ts  in  an a n a ly s is  
o f 180 and according  to  Cochran and Cox (1957)• th e  a n a ly s is  
should no t be g re a t ly  a f fe c te d  by th e  in a c c u ra c ie s  of t h i s .
*The method o f e s tim a tio n  o f m issing  d a ta  p o in ts  i s  
a t t r ib u ta b le  to  Yates (1952)*
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Table 5»5. A nalysis o f V ariance: o f  re c o g n itio n  tim es, 
f o r ,c a te g o r ie s  broken in to  frequency o f 
occurrence*
Source SS df MS F
S ubjec ts 14489.8 9 1609.9778
G eneration 273 .8 1 273.8 7.6533 <.005
G eneration x S 321 .97 9 35.77
Code 426 .84 2 213.42 4*3167 < *05
Code X S 889 .93 18 49.44
Frequency 1150 .87 2 575.43 19*9484 <*005
Frequency x S 519 .23 18 28.84
G eneration x Code 132 .4 2 66.2 1.0131 n* s .
Gen X Code x S 1176 .15 18 65.34
Gen X Freq. .83 2 .41 *0054 n* s .
Gen X Freq x S 1387 ,72 18 77.09
Freq x Code 175 .15 4 43*78 .7433 n* 8*
Freq x Code x S 2120 .73 36 58*90
Freq x Code x Gen. 399 .86 4 99.96 *8781 n* s .
Freq x Code x Gen x S* 2846 .24 25 113.84
Table 5*5 shows th e  i n i t i a l  a n a ly s is  fo r  t h i s .  From i t  
we can see q u ite  c le a r ly  th e  e f f e c t  o f  word frequency , 
s ig n i f ic a n t  a t  th e  0*5% le v e l .  The code e f f e c t  i s  somewhat 
reduced bu t i s  s t i l l  c o n tr ib u tin g  to  th e  r e s u l t s ,  and the  
e f f e c t  o f generated  vs* non-generated  words aga in  i s  
s ig n if ic a n t*
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Table 5-6* A nalysis o f  C ovariance: one c o v a ria te  -  
s e t  s iz e  o f  su b je c t f o r  each frequency
Source S8 df MS F
S ubjects 14445*66 9 I 6O5.O7
G eneration 273.8 1 275.8 7.6533 < .025
Gen X S 321.97 9 35.77
Code 302.4 2 151.2 3.1973 n. 8.
Code X S 851.20 18 47.28
Freq. 660.66 2 330.33 11.4599 < .005
Freq x S 518.84 18 28.82
Gen X Code 132.4 2 66.2 1.0131 n . s .
Gen X Code x S 1176.15 18 65.34
Gen X Freq .85 2 .41 .0054 n . s .
Gen X Freq x S 1387.72 18 77.09
Code X Freq 175.05 4 43.75 .7461 n. 8.
Code X Freq x S 2111.52 36 58.65
Gen X Code x Freq 399.86 4 99.96 .8429 n. 8.
Gen X Code x Freq x S. 2846.24 24 118.59
Table 5*6 shows th e  a n a ly s is  o f covariance w ith  th e  
s e t  s iz e  o f each su b je c t fo r  each frequency as th e  c o v a ria te . 
The s e t  s iz e  v a r ia te  has no e f f e c t  on th e  s iz e  o f  the  
generated  e tc .  e f f e c t  s in ce  th e re  i s  no d if fe re n c e  in  s e t  
s iz e  fo r  generated  compared to  non-generated . The im portance 
o f the  covariance a n a ly s is  i s  now seen in  th e  f a c t  th a t  the  
code e f f e c t  does no t now reach  s ig n if ic a n c e  -  i t  seems th a t  
when one e x t r a c ts  th e  v a r ia b le  o f th e  s iz e  o f  th e  s e t  from 
which th e  su b je c t must choose h is  resp o n se , th e  d if fe re n c e s
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in  the coding s t r a t e g ie s  d isappear,,. Thus, one can c le a r ly  
adopt th e  ca tego ry  s iz e  ex p lan a tio n , to g e th e r  w ith  word 
freq u en c ie s  as accounting  fo r  the  e f f e c t s  d iscovered  in  
t h i s  experim ent.
The magnitude o f th e  word frequency e f f e c t  i s  reduced 
a ls o , suggesting  some c o r r e la t io n  between i t  and th e  
c o v a ria te . No in te r a c t io n  e f f e c t s  approach s ig n if ic a n c e .
D iscussion
To summarise th e  f in d in g s : having taken  out th e  e f f e c ts  
o f word frequency and th e  s iz e  o f th e  s e t from which th e  
su b je c t has to  choose h is  resp o n se , we f in d  th e  fo llow ing  
e f f e c ts  su rv iv e ;
1. the  words which th e  su b je c t has a lre ad y  generated  a re  
recognised  s ig n i f ic a n t ly  more qu ick ly  th an  th e  words 
which a re  new to  th e  su b je c t.
2. th e  a d d itio n  o f th e  c o v a r ia te , s e t  s iz e ,  se rv es  to  
remove the  g en era l e f f e c t  o f code b u t com parisons on 
th e  ad ju s ted  code t o t a l s  re v e a ls  th a t  th e re  i s  a 
s ig n i f ic a n t  d if fe re n c e  between id e n t i f i c a t io n  o f the  
word u sing  the  v is u a l  code and th e  o th e r  codes 
(v is u a l tak in g  lo n g er) (Table 5-7)*
3* as a g en era l tren d  th e  use by th e  su b je c ts  o f th e  codes 
tends to  h inder re c o g n itio n , b u t only  the  d if fe re n c e  
fo r  v is u a l  p roves s ig n i f ic a n t  between experim ental and 
co n tro l groups.
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Table 3*7* Comparisons on ad ju sted  Treatment T o ta ls
Adjusted
t o t a l s
Comparison
V isual
3972.67
+1
« 144
A coustic
3792.67
0
Semantic
3828.67
-1
F S ig n if,
Df « 20736 M.S. « 172.8 3*654 < 5%
Comparison +1 0
= 180 D? » 32400 M.S. « 270 5*709 < 5^
Comparison
Comparison +1
D  ^ « 162
4-1 -1
Di « 36 Df « 1296 M.S. = 10.8 0.228 n . s .
« 26244 M.S. .  293*5 6 .22  < 5^
4. a s ig n i f ic a n t  e f f e c t  o f word frequency i s  found thus 
b rin g in g  our f in d in g s  in to  l in e  w ith  p rev io u s re se a rc h  
(Broadbent 1972)
5* a f in a l  a n a ly s is  on th e  percen tag e  o f words generated  
from th e  a v a ila b le  s e t  g iv es  a s ig n i f ic a n t  e f f e c t  o f 
code i . e .  g en e ra tio n  i s  more e f f i c i e n t  from sem antic 
codings than  from ac o u s tic  . . .  v is u a l .
1
Looking a t  th e se  r e s u l t s  in  g r e a te r  d e ta i l  in  term s o f 
the  th eo ry  which we w ish to  p ropose, we see th a t  th e re  i s  
support f o r  a d is ta n c e  ex p lan a tio n  coupled w ith  th e  id ea  
o f f a m il ia r i ty .  P o in t 1 i l l u s t r a t e s  th e  id ea  o f su b je c tiv e
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familiarity, as distinct from word frequency and shows 
that we are dealing with a variable which is probably 
unique w.r.t. each individual. See the statement of the 
model for a complete specification of the nature of the 
"familiarity".
As regards the effect of codes, graph 5-1 gives the 
picture - our choice of interpretation at the moment lies 
between a category size or a distance model. It looks as 
if the 2 ideas are confounded in that as the category size 
increases so the distance between items increases - this 
seems likely though it is by no means essential. For example 
the difference between the 2 arrangements
Size increasing without 
. distance
category size increasing 
with distance
Having agreed that the category size (0.8.) interpretation 
is more useful in recognition than in generation (see before), 
let us further narrow down the point of application. Since 
the OS approach does not account for the results of the 
control group, I think it is fair to say that the OS is only 
useful to the subject when he sees that the words to be 
identified fall into a specific grouping and therefore a • 
category search becomes a useful strategy. Further, on the 
basis of the difference between generated and non-generated,
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i t  i s  im portan t to  add th a t  on ly  when th e  n n fa m il ia r i ty  o f 
th e  item s d ic ta te s  th a t  a random search  through th e  
"p o ss ib le s"  w i l l  be f r u i t f u l ,  does th e  OS co n s id e ra tio n  
come in to  being . In  f a c t  th e  u se fu ln e ss  o f  th e  OS approach 
i s  dependant on th e  s tr a te g y  used by th e  su b je c t in  a 
p a r t ic u la r  in s ta n c e . One o th e r  im portan t p o in t h e re , has 
been mentioned (see  no te  3 above) -  th e  u se fu ln e ss  o f  the  
code i s  determ ined by i t s  c o r r e la t io n  w ith  th e  su b je c tiv e  
coding system . This c o r r e la t io n  seems to  be g r e a te s t  w ith  
th e  sem antic and l e a s t  w ith  th e  v is u a l  « as a r e s u l t  when 
we take in to  account th e  CS as in  th e  covariance a n a ly s is  
the  major e f f e c t  i s  on th e  sem antic and the  a c o u s tic , 
reducing  a p rev io u s ly  s ig n i f ic a n t  e f f e c t  (see  ta b le  5*la )  
to  n o n -s ig n if ic a n c e . The rem aining d if fe re n c e  as in  p o in t 
2 above, i s  between v is u a l and th e  r e s t ,  thus i t  looks as 
i f  the  CS in te r p r e ta t io n  i s  u se fu l only when th e  ca tegory  
i s  a lso  a s u b je c tiv e ly  u se fu l one. The f a c t  th a t  CS goes 
some o f th e  way to  d ise n ta n g lin g  th e  code e f f e c t  i l l u s t r a t e s  
th e  com plexity o f th e  m a tte r .
As f a r  as th e  d is ta n c e  model goes, i t  would seem to  g ive 
a n e a te r  ex p lan a tio n  o f th e  r e s u l t s .  Looking a t  f ig u re  5*1 
ag a in , and comparing th e  generated  to  th e  n o n -g en e ra ted ,one, can 
argue th a t  s in ce  th e  words a re  le s s  fam iliar,^ then  th e  
d is tan ce  from th e  core concept i s  f u r th e r , th e r e f o r e  th e  RTs 
a re  lo n g er (sim ply a broad ex p lan a tio n  o f th e  obvious 
r e s u l t s ) .  More p r e c is e ly ,  one would expect b ig g e r 
d if fe re n c e s  in  RT between sem antic generated  and sem antic 
non-generated  than  between a c o u s t ic . . .  than  between v i s u a l . . .
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Since th e  v is u a l words a re  w idely spaced in  th e  lex ico n  
th e  d if fe re n c e s  between fa m il ia r  to  core concept, and 
u n fam ilia r  to  core concept w il l  be sm all r e la t iv e ly  
whereas w ith  sem antic th e  d is ta n c e  d if fe re n c e  w i l l  be 
r e l a t iv e ly  much la r g e r .  This i s  in  f a c t  what is .  found -  
the  d if fe re n c e s  a re  in  the  o rd er sem antic ( g re a te s t)  
then  ac o u s tic  then  v is u a l .  Though th e  d if fe re n c e  between 
sem antic and a c o u s tic  i s  no t g re a t .
In  summary, what M s argued i s  th a t  th e  need fo r
tak in g  in to  account th e  in d iv id u a l d if fe re n c e s  in  the  
lex ico n  i s  most im portan t. Secondly, th a t  th e  re c o g n itio n  
o f words according  to  s p e c if ic  ca tegory  cues i s  b e s t 
in te rp re te d  in  term s o f the  d is ta n c e s  in  word space and 
th e  su b je c tiv e  f a m i l ia r i ty  o f th e  item s r a th e r  than  the  
ca tegory  s iz e  and th e  o b je c tiv e  word freq u en c ie s .
P o in t 5 simply upholds the id ea  th a t  d is ta n c e  i s  
l ik e ly  to  be a b e t t e r  p re d ic to r  o f  word g en e ra tio n  th an  
ca tegory  s iz e  and in  f a c t  i s  th e  b a s ic  c o n s id e ra tio n  in  
th e  in te rn a l  system.
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Experiment 6
C o n sis ten t w ith  th e  n o tio n  o f th e  two systems of 
search  and th e  memory base i s  th e  a n a ly s is  o f incoming 
m a te r ia l which i s  p r io r  to  search  -  and th e re fo re  d i s t in c t  
from th e  concepts o f d is ta n c e . This s tag e  has been 
v a r io u s ly  id e n t i f ie d  in  ic o n ic  s to re s ,p re c a te g o r ic a l  » 
a c o u s tic  s to rag e  and im p l ic i t ly  in  th e  code system 
proposed by Posner. The d i s t in c t io n  i s  e s s e n t ia l ly  
between th e  p ro cesses  a c tin g  on th e  in p u t in  p re p a ra tio n  
fo r  i t s  use in  the  memory system and th e  e f f e c ts  o f th e  
o rg an iz a tio n  in  the  memory system , which a re  seen in  th e  
n a tu re  o f th e  ou tpu t produced.
This experim ent aro se  out o f th e  need to  o b ta in  more 
in fo rm ation  concerning th e  p re c is e  n a tu re  of th e  e f f e c t  
which could be a t t r ib u te d  to  the  p resence  o f th e  th re e  
types o f code d e a l t  w ith  in  the  p rev io u s experim ents.
I t  i s  im portan t to  decide w hether th e  codes them selves 
(and th e re fo re  th e  i n i t i a l  encoding, o r a n a ly s is ,  o f the  
in p u t) have an in h e re n t value as o rg a n ise rs  in  memory and 
aid  o u tp u t, o r w hether th e  e f f e c t  can be a t t r ib u te d  to  the  
a c tio n  of f u r th e r  more b a s ic  v a r ia b le s  which r e l a t e  to  the 
memory base (such as d is ta n c e , f a m i l ia r i ty  e t c . ) .  One way 
o f looking  a t  t h i s  i s  to  examine ta s k s  which do not 
n e c e s s a r i ly  involve e n try  in to  th e  memory base and no te  
th e  e f f e c t s  o f using  the  th re e  codes. This was done in  
t h i s  experim ent by using  a ta sk  which involved th e  e x tra c tio n  
o f th e  coding fe a tu re s  from, bu t n o t n e c e s s a r i ly  th e  
id e n t i f i c a t io n  o f , a word.
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One p o in t which should be s tre s s e d  i s  th a t  th e  ta sk  
did not n e c e s s a r i ly  re q u ire  th e  su b je c t to  use th e  memory 
base in  th e  normal manner o f word id e n t i f ic a t io n  -  w ith  
th e  sem antic ca tegory  th e  p ro cesses  involved must be 
c lo se  to  the  memory base ones i f  we admit th a t  memory i s  
arranged predom inantly  in  sem antic f a s te n . However, i t  
i s  q u ite  in  keeping w ith  th e  e a r l i e r  fo rm u la tions th a t  
d ec is io n s  may be made about th e  coding l in k s  in  memory 
w ithout ou tpu t o f th e  word s tru c tu re s  and th e re fo re  
w ithout th e  e f f e c ts  in h e re n t in  th e  o rg a n isa tio n a l system.
I t  i s  im portan t th a t  th e  claim  here i s  only  th a t  th e  
su b jec t need no t e n te r  th e  memory base to  make h is  d e c is io n .
The experim ent took th e  form o f  each su b je c t g en e ra tin g  
words from th e  3 c a te g o r ie s  as had p rev io u s ly  been done and 
then  in  a fix ed  2-cho ice  s i tu a t io n ,  in d ic a t in g  w hether 
b r ie f ly  p resen ted  words belonged to  th e  s ta te d  ca teg o ry .
I f  th e  claim  could be made th a t  th e  ta sk s  had no r e la t io n  
whatsoever to  th e  memory b ase , th e  model would p re d ic t  th a t  
th e  d if fe re n c e  in  la te n c y  fo r  ca tegory  membership would 
follow  th e  same course as th e  a n a ly s is  -  i . e .  v is u a l would 
be f a s t e s t ,  then  a c o u s tic  then  sem antic. However, because 
o f th e  weaker claim  d iscussed  above th e  p re d ic tio n  o f the 
model i s  adopted as no d if fe re n c e  in  la te n c y  fo r  id e n t i f ic a t io n  
o f  ca tegory  membership. Thus one would expect th a t  th e re  
would be no e f f e c t  o f word frequency , o f  s e t  s iz e  o r o f  
a b i l i t y  to  g enera te  words in  each o f th e  c a te g o r ie s .
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Aim: To e s ta b l i s h  th e  n a tu re  o f th e  codes used fo r
g e n e ra tio n  and th e i r  r e la t io n  to  o rg a n isa tio n .
METHOD
S ubjec ts 15 su b je c ts  randomly se le c te d  from a pool provided 
fo r  exam can d id a tes . S u b jec ts  were paid  to  be a v a ila b le  fo r  
a 6 h r . p e r io d . T estin g  took p lace  during  t h i s  period*
A ll Ss were good (p robab ly  n a tiv e )  speakers o f E ng lish .
Design Each su b je c t was te s te d  in d iv id u a lly  in  a 45- 
minute se ss io n . This was d iv ided  in to  3 p a r ts .
(a ) an i n i t i a l  p erio d  o f g en e ra tio n  according  to  th e  3 
u sua l c a te g o r ie s  described  in  experim ent 5 ( v is u a l ,  
a c o u s tic , sem an tic). For each ca teg o ry , given in  random 
order ac ro ss  su b je c ts , 3 m inutes were allow ed. This was 
r a th e r  le s s  than  in  p rev io u s experim ents sim ply because 
o f time c o n s tra in ts*  However i t  may be noted th a t
>1
c o r re la t io n s  between 3 and 4-g m inute tim e l im i t s  in  
experim ent 5 were .9 2 , .95  and .92  fo r  v is u a l ,  a c o u s tic  
and sem antic re s p e c tiv e ly . T his p a r t  was inc luded  to  
o b ta in  f u r th e r  In fo rm ation  about th e  p ro cesses  in  th e  
output o f words and in  o rd er to  in v e s t ig a te  any r e la t io n ­
sh ip  between g en e ra tio n  and th e  ta sk  o f id e n t i f ic a t io n .
(b) Word p re s e n ta tio n . 15 words from each o f th e  generated  
c a te g o rie s  l i s t e d  from th e  p rev io u s experim ents and appearing 
in  appendix 15 , were randomly se le c te d  from 6 frequency 
in te rv a ls  as fo llow s:
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T-L G count AA A 26-50 11-25 1-10 X
no. o f words chosen 3 2 2 2 3 3
There was no s e t  r a t io n a le  behind t h i s  d is t r ib u t io n ,  
except th a t  i t  should be th e  same ac ro ss  the  3 groups and 
th a t  a f u l l  frequency range seemed d e s ira b le . Also th e re  
were la rg e r  numbers o f exemplars in  th e  low frequency groups. 
For each word a non-category  member was randomly se le c te d  
from th e  T-L count and matched fo r  frequency. The complete 
l i s t  i s  shown in  th e  appendix. In  a l l  90 words were 
p resen ted  to  each su b je c t.
Using th e  same r a t io n a le  as in  experim ent 5* random 
se le c tio n s  o f ca tegory  and non-category  words, in  groups 
of 5 were p resen ted  in  a random counterbalanced  design  o f 
"abccba". For each su b je c t th e re  was a 2-m inute break  
a f t e r  every 30 words. Across th e  3 p a r t s  th e  design  was 
ad ju sted  so th a t  each ca tegory  occupied th e  "a" , "b" and 
"c" p o s i t io n s  only once.
Each su b je c t rece ived  th e  same 90 words bu t th e  3 p a r t s  were 
randomized ac ro ss  Ss. L a ten c ie s  o f th e  s u b je c t ’s d ec is io n  
o f whether th e  word belonged to  th e  sp e c if ie d  ca tegory  were 
measured w ith  a vo ice key.
(c )  The f in a l  s e c tio n  e n ta ile d  th e  standard  measure o f 
ca tegory  s iz e  -  90 words 30 from each ca teg o ry , b es id e  each 
o f which th e  S had to  w rite  A, B or 0 according  to  whether 
he could d e fin e  th e  word o r whether he had seen th e  word 
b efo re  o r whether he had never encountered th e  word.
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Apparatus As in  experim ent 5, th e  words were p resen ted  
on an autom atic card change ta ch is to sc o p e  a t  an exposure 
of 0 .3  se c s . The ta c h is to sc o p e  im pulse s ta r te d  the 
cen ti-second  tim er and th e  c i r c u i t  was broken by th e  
s u b je c t 's  yes o r no v ia  th e  vo ice  key.
A ll words were p resen ted  in  th e  ce n tre  o f th e  card -  
the  p r in t  was H elv e tica  L igh t 14 p t ,  and a l l  th e  words 
were in  lower case l e t t e r i n g .
Procedure Each su b je c t rece iv ed  th e  ta sk s  in  th e  o rd er 
s e t  out in  Design. The su b je c t was in troduced  to  th e  
experim ent: (see  Appendix 15)
"This experim ent i s  in  2 main p a r t s  -  f i r s t l y  you 
w il l  th in k  up some words and secondly I  w i l l  show you some 
words and ask you to  decide w hether they  belong to  c e r ta in  
c a te g o r ie s ."
The normal in s t ru c t io n s  fo r  th e  word g en e ra tio n  
follow ed as d e ta ile d  in  experim ent 5* Three m inutes was 
su b s t i tu te d  as the  s ta te d  tim e l im i t  f o r  g en e ra tio n . In  
th e  second se c tio n  th e  su b je c t spoke h is  response in to  a 
microphone which ac ted  as a vo ice  key and stopped th e  timer* 
The in s t ru c t io n s  were as fo llo w s:
"This p a r t  in vo lves you in  look ing  a t  some words, 
and t e l l i n g  me w hether th ey  belong to  th e se  c a te g o r ie s  
which you have ju s t  d e a l t  w ith .
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This machine i s  a T achistoscope and what i t  does i s  
to  f la s h  up cards fo r  a b r i e f  p e rio d  o f tim e. How you 
w il l  have tim e to  read  w hat’s on th e  card bu t i t  w on 't 
appear fo r  a long tim e.
On each card w i l l  be one word and what you have to  
do i s  to  say whether i t  belongs to  a s p e c if ic  category*
The cards a re  arranged in  groups o f f iv e  (co n secu tiv e ly ) 
and b efo re  each group I  w i l l  say which ca tegory  you have 
to  look f o r .  So your answer w i l l  be to  say YES o r HO, 
yes i t  belongs to ,  say , th e  ca tego ry  o f c o n ta in e rs , o r 
no i t  d o e s n 't .
How, t h i s  th in g  here i s  a microphone which s to p s  a 
tim er as soon as you say yes o r no, and what I  am in te re s te d  
in  i s  HOW LONG i t  ta k es  you to  decide whether th e  word 
belongs to  th a t  ca tego ry . So say as qu ick ly  as you can 
whether th e  word belongs to  th a t  ca tego ry .
The procedure w i l l  be th a t  I  w i l l  say r i g h t , and the  
word w il l  appear in  th e  nex t couple o f seconds."
There were no s p e c if ic  in s t ru c t io n s  g iven  about e r ro r s  -  
time to  recogn ise  was th e  main v a r ia b le  mentioned to  the 
su b je c t. E rro r  r a te s  v a ried  from su b je c t to  su b je c t bu t 
o v e ra ll  were low. Any q u e rie s  about th e  ap p ara tu s were 
d e a lt  w ith . In  the  f in a l  p a r t  th e  ca tego ry  s iz e  e s tim a to r 
was g iven to  f in d  out "how many words you know as you 
cannot be expected to  th in k  up words i f  you have never seen 
them b e fo re ."
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RESULTS
The a n a ly s is  used was s im ila r  to  th e  l a s t  experim ent 
and was a repea ted  m easures a n a ly s is  o f v a rian ce . 3 
degrees o f freedom were l o s t  because o f m issing  d a ta  
p o in ts  caused by e r ro r s  in  c o l le c t in g  th e  d a ta  -  m ainly 
due to  seemingly random e r ro r s  w ith  th e  voice key i . e .  
a s tr a y  mains impulse o cc a s io n a lly  stopped th e  tim er a t  
the  beginning o f a p re s e n ta tio n .
The o r ig in a l  d a ta  i s  shown in  appendix 16. The 
dependant v a r ia b le  was d e c is io n  tim e in  ce n ti-sec o n d s , 
fo r  th e  yes d e c is io n s . The a n a ly s is  o f  v a rian ce  was 
c a rr ie d  ou t on 15 s u b je c ts , b u t s in ce  one S exceeded th e  
l im it  o f e r ro rs  on word g en e ra tio n  h is  sco res on th i s  
could not be included in  f u r th e r  a n a ly s is .  Thus th e  f in a l  
ta b le s  p re se n t a n a ly s is  on 14 s u b je c ts . The r e s u l t s  appear 
in  Table 6.1  -  6.5#
Table 6 .1 . A nalysis o f V ariance f o r  a l l  experim ental 
v a r ia b le s :  done on ET.
(Because o f m issing  d a ta  3 d f  a re  l o s t )
Source SS df MS F
Frequency 1364.81 5 272.96 1.4532 n .s .
Freq x S 13148.57 70 187.83
Code 882.25 2 441.12 .6211 n .s .
Code X S 19885.63 28 710.20
Freq x Code 6774.14 10 677.41 4.4025 < 1:^
Freq x Code x S 21080.62 137 153.87
S ubjects 39126.49 14 2794.74
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Table 6 .1  shows th e  r e s u l t  o f  th e  i n i t i a l  a n a ly s is .
As p re d ic te d  by th e  model th e  coding co n d itio n  i s  no t 
s ig n i f ic a n t .  This in d ic a te s  th a t  th e re  are  no s ig n i f ic a n t  
d if fe re n c e s  in  th e  tim e to  v e r ify  ca tegory  membership o r in  
term s of th e  model, tim e to  analyse according to  a p re ­
determ ined s tra te g y . Given th e se  p o in ts  i t  supports th e  
id ea  th a t  one does no t have to  e n te r  th e  memory s to re  in  
o rder to  t e s t  whether a word has c e r ta in  c h a r a c te r i s t ic s .
This i s  v e r if ie d  by th e  f a c t  th a t  th e re  i s  no e f f e c t  o f 
word frequency in  t h i s  ta s k . This i s  c le a r  support s in ce  
in fo rm ation  concerning f a m i l ia r i ty  o f a word can only  be 
held  in  s to r e ,  s ince  i t  i s  no t in h e re n t in  th e  word bu t 
depends on the  p a t te r n  o f usage. Thus th e  su b je c t i s  no t 
o b ta in in g  a l l  the  in fo rm atio n  a v a ila b le  on th a t  word, bu t 
more l ik e ly ,  i s  sim ply an a ly sin g  fo r  th e  s p e c if ic  fe a tu re  
requested  fo r  th a t  word.
One p o in t here  i s  th a t  th e  a n a ly s is  has been c a rr ie d  
out only on th e  "yes" d a ta . D eriv a tio n s fo r  th e  n ega tive  
d ec is io n s  would re q u ire  some e s tim a tio n  o f a stopp ing  ru le  
fo r  a n a ly s is  o f  th e  p resen ted  word, s in ce  t h i s  i s  c ru c ia l  
to  th e  d e c is io n  tim e. This may vary  fo r  each ca teg o ry , 
and in  the  absence o f  some method o f e s tim a tio n  th e  trea tm en t 
o f th e se  r e s u l t s  i s  beyond th e  scope o f t h i s  a n a ly s is .
*
This may only be a f i r s t  approxim ation as Landauer and 
Freedman (1973) in d ic a te  th a t  in fre q u e n t words may have 
d i f f e r e n t  s t ru c tu re .
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One pu zz lin g  f e a tu re  o f Table 6 .1  i s  the  appearance 
o f a s ig n i f ic a n t  in te r a c t io n .  On exam ination o f F igure 
6.1 one can lo c a te  th e  cause o f the  e f f e c t  around the  
la te n c ie s  fo r  the  f i r s t  th re e  ac o u s tic  freq u en c ie s .
Thus ac o u s tic  codes a re  f a s t e r  f o r  h igh  frequency words, 
bu t slower fo r  A words and words appearing  between 26 and 
50 in  th e  frequency count. The main p a r t  o f th e  e f f e c t  
would seem to  be th e  la te n c ie s  f o r  th e  l a t t e r  group.
There seems to  be no reason  fo r  t h i s .  The words used 
were: " s c ra tc h ” and "d ischarge" -  one would no t have 
thought o f as being  ou t o f th e  o rd in a ry . And exam ination 
o f t h e i r  p re s e n ta tio n  p o s i t io n  g iv es no fu r th e r  c lu e .
The la te n c ie s  are  s l ig h t ly  longer to  "d ischarge" th an  to  
"sc ra tch "  bu t t h i s  i s  to  be expected as "d ischarge" appears 
a t  th e  beginning  of a group o f 5* Using S c h e ffe 's  t e s t  fo r  
unplanned comparisons th e  d if fe re n c e  between th e  26-50 
frequency group fo r  a c o u s tic  v ersu s v is u a l and sem antic, 
i s  s ig n i f ic a n t  a t  th e  5% le v e l ,  b u t n e i th e r  o f th e  o th e r 
frequency d if fe re n c e s  i s .
Very in te r e s t in g  here i s  the  c lo se  s im i la r i ty  between 
the  la te n c ie s  fo r  sem antic and fo r  v is u a l .  C la s s ic a l ly  
they  would be a sc rib ed  to  d i f f e r e n t  le v e ls  o f p ro cess in g  -  
one being in h e re n t in  secondary memory and th e  o th e r  being 
a p h y s ic a l a n a ly s is  u su a lly  lin k ed  to  prim ary memory.
This w i l l  be d iscussed  f u r th e r .
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Figuj?e 6.1. Totals of subjects decision times
according to wopd frequency and code
Table 6.2. Analysis of covariance: where covariate is 
estimated set size of the subject for each 
frequency range
Source SS df MS F
Subjects 38358.61 13 2950.66
Frequency 1867.32 5 373.46 2.0167 n. s.
Freq x S 12037.10 65 185.18
Code 678.75 2 339.37 .4568 n. s.
Code X S 19313.99 26 742.84
Freq x Code 5919.31 10 591.93 3.9513 < 1:5
Freq x Code x S 18875.60 126 149.30
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Table 6 .2  shows th e  r e s u l t s  o f th e  a n a ly s is  o f 
covariance suggested by th e  f in d in g s  o f  experim ent 5«
Tables 6 .1  and 6 .2  are  no t com pletely  com parable, 
because th e re  a re  only  14 su b je c ts  in  th e  covariance 
a n a ly s is .  The outcome however, does no t a l t e r  th e  view 
o f the  main e f f e c t s :  frequency i s  no t s ig n i f ic a n t  and 
n e i th e r  i s  code. This would be expected fo llow ing  th e  
reason ing  above -  i f  the  ta sk  does n o t dea l w ith  th e  
p ro cesses  o f  th e  memory b ase , th e  a c tu a l  s iz e  o f the  
ca te g o rie s  from which th e  su b je c t can search  fo r  h is  
response i s  no t re le v a n t to  th e  problem in  hand. Thus 
i t  t r a n s p i r e s  th a t  th e  c o v a ria te  o f s e t  s iz e  does no t 
add anyth ing  to  the  a n a ly s is .
Tables 6 .5  and 6 .4  i l l u s t r a t e  th e  e f f e c t s  o f f u r th e r  
measures from th e  memory b ase . N e ith er r e s u l t  a l t e r s  the  
p ic tu re  seen in  th e  f i r s t  a n a ly s is  -  th e  v e r i f ic a t io n  of 
c la s s  membership does n o t depend on th e  v a r ia b le s  which 
have been a sso c ia ted  w ith  th e  memory b ase . Table 6 .3  g ives 
the  d a ta  f o r  a covariance a n a ly s is  u sin g  th e  number o f 
words genera ted  as th e  c o v a r ia te . As i t  has been hypothesised  
th a t  t h i s  measure concerns how an in d iv id u a l can r e t r ie v e  
a word from th e  le x ic o n , i t  would no t be expected to  have a 
marked e f f e c t .  Our su p p o sitio n s  a re  supported . Table 6 .4  
i l l u s t r a t e s  the  combined e f f e c t  o f  th e  2 c o v a r ia te s  i s  very  
sm all and indeed th e  in te r a c t io n  e f f e c t  i s  la rg e r  th an  when 
s e t  s iz e  i s  th e  on ly  c o v a r ia te .
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Table 6 .3 . A nalysis o f covariance : co v a ria te  i s  no.
o f words genera ted  in  each frequency
Source SS df MS F
S ub jec ts 38697.53 13 2976.73
Frequency 1814.19 5 362.83 1.9864 n . 8.
Freq x S 11872.94 65 182.66
Code 1096.69 2 548.34 .7453 n. s .
Code X S 19128.72 26 735.72
Freq x Code 6004.78 10 600.47 3*9946 < 1^
Freq x Code X S 18940.79 126 150.32
Table 6 .4 . A nalysis o f  covariance: 2 c o v a ria te s
a) s e t s iz e  b) no. o f words generated
Source 88 df MS F
S ubjects 58314.35 13 2947.25
Frequency 1442.89 5 288.57 1.5617 n .s .
Freq x S 12011.20 65 184.78
Code 748.33 2 374.16 0.5063 n .s .
Code X S 19214.20 26 739.00
Code X Freq 5999.65 10 599.96 3.9926 < 1%
Code X Freq x S 18783.44 125 150.26
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Table 6.5* A nalysis o f  v a rian ce  o f  words genera ted :
sco res analysed  a re  d iv ided  by ap p ro p ria te  
s e t  s iz e  fo r  frequency  and ca tegory . Thus 
sco res a re  p ercen tage  genera ted  of p o ss ib le  
words in  S ’s s e t
Source 88 df M8 F
Subjects 604.46 13 46.49
Frequency 9423.44 5 1884.68 46.88 1%
Frequency x S 2612.60 65 40.19
Code 5900.72 2 2950.36 65.49
Code X S 1171.16 26 45.04
Freq x Code 3864.42 10 386.44 10.41 < 1%
Freq x Code x S 4821.69 130 37.08
Table 5 .5  c a s ts  some l ig h t  on th e  n a tu re  o f the  
s u b je c t 's  ou tpu t in  word g en e ra tio n . The f ig u re s  analysed 
are  th e  percen tage  o f words a v a ila b le  fo r  g en e ra tio n  in  
each frequency in te rv a l*  which were a c tu a l ly  generated  by 
the  su b je c t. F irs t ly *  Ss g en e ra te  a s ig n i f ic a n t ly  h igher 
percen tage o f sem antic coded words th an  ac o u s tic  than  
v isu a l -  as might have been suspected  by the  p rev io u s 
r e s u l t s .  I t  would appear th a t  sea rch  fo r  words based on 
a sem antic cue i s  more e f f i c i e n t .  Secondly* Ss g en era te  
a s ig n i f ic a n t ly  h ig h e r p ercen tage  o f words a v a ila b le  in  
th e  more freq u en t groups th an  in  th e  le s s  common groups. 
Again t h i s  i s  no t s ta r t l in g *  though one should emphasize 
th a t  i t  i s  no t th e  same as th e  f in d in g s  o f th e  "spew" 
hypo thesis  -  i t  i s  in fo rm atio n  confirm ing th e  im portance
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of familiarity on the subject's word production and gives 
a more accurate indication of the subject's efficiency in 
doing this. Finally, an unexpected interaction appears. 
This can be examined through figure 6 .2  - it would appear 
to be caused by the high proportion of semantic words 
which are produced in the high frequencies. This is 
m ainly seen in the AA category, otherwise the curves are 
almost parallel. This would be predicted by a model which 
took both familiarity and distance into c o n s id e ra tio n , 
in measuring the ease with which words are produced.
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figure 6 .2 . Totals of percentage of words 
known which were generated.
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DISCUSSION
Quite c le a r ly  th e  r e s u l t s  o f th e  experim ent p lace  the  
n a tu re  o f th e  ta sk  o u ts id e  th e  p ro cesses  norm ally a sc rib ed  
to  the  o rg a n iz a tio n a l p ro p e r t ie s  o f th e  memory system.
In  a c e r ta in  sense i t  i s  s tran g e  th a t  the  work o f Meyer 
( 1972) i s  no t d u p lica ted  in  th e  f in d in g s  concerning the 
e f f e c t  o f s e t  s iz e  on d ec is io n  tim e. The n a tu re  o f the 
ta sk  he used was s l ig h t ly  d i f f e r e n t  in  th a t  what was 
p resen ted  was a lo g ic a l  sta tem ent which may have im plied 
fo r  the  su b je c t a necessary  t e s t  o f ca tegory  membership 
invo lv ing  te s t in g  o f ca tego ry  exem plars which may re q u ire  
en try  in to  th e  le x ico n . His ex p lan a tio n  of h is  r e s u l t s  
in  term s o f s e t  s iz e  may th en  be q u ite  accep tab le .
However, th e  measure o f s e t  s iz e  used in  t h i s  
experim ent i s  p robab ly  c lo s e r  to  th e  a c tu a l f ig u re  fo r  
each s u b je c t ,  and th e re fo re ,  i t  i s  deemed accep tab le  to  
r e je c t  th e  in flu en ce  o f ca tegory  s iz e  in  th e  p ro d u c tio n  
o f the  r e s u l t s .  What t h i s  means i s  th a t  th e  ta s k  need 
not involve en try  in to  th e  le x ic o n , and th e re fo re  i t  i s  
proposed to  id e n t i f y  th e  ta sk  as one which in v o lv es only 
the  a n a ly s is  o f th e  in p u t word, in  term s o f th e  p a r t ic u la r  
c h a r a c te r i s t ic s  suggested to  the  su b je c t.
Bearing th i s  in  mind, th e  r e s u l t s  would th en  imply 
th a t  th e  su b je c t can tu rn  h is  a b i l i t i e s  o f a n a ly s is  eq u a lly  
to  each o f th e  p a r t i c u la r  a t t r i b u te s  in h e ren t in  th e  stim ulus, 
To some ex ten t t h i s  c o n f l ic ts  w ith  th e  i n i t i a l  id ea  th a t  
th e re  was some so r t  o f precedence in  th e  encoding o f a
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stim ulus word -  i . e .  f i r s t ,  v is u a l  th en  a c o u s tic , th en , 
sem antic. However i t  may w ell be th a t  th e se  are  p ro cesses  
which have become autom atic and la rg e ly  subconscious.
The v e rb a liz a tio n  o f such t e s t s  may in c re a se  th e  d e c is io n  
tim e markedly ( th i s  would apply more to  v is u a l than  to  
sem antic, which i s  a more r e a l i s t i c  ta s k  in  everyday te rm s). 
One o th e r p o s s ib i l i t y ,  i s  th a t  th e  v e rb a l iz a t io n  tim e i s  
f a r  g re a te r  than  th e  a n a ly s is  tim e and th e re fo re  h id es  th e  
d if fe re n c e s  in  the  d i f f e r e n t  an a ly se s , assuming the  2 
p ro cesses  can overlap .
The value o f t h i s  experim ent th en , i s  in  th e  f a c t  th a t  
i t  tends to  p lace  th e  e f f e c t s  o f th e  d if f e r e n t  c a te g o r ie s  
found in  experim ent 5» f irm ly  in  th e  a rea  of th e  memory base. 
This would support the  n o tio n  th a t  memory i s  no t sim ply 
arranged in  term s o f sem antics bu t may a lso  hold in fo rm ation  
concerning the  p h y s ica l c h a r a c te r i s t ic s  o f th e  words. I f  
i t  i s  then  concluded th a t  th e  main v a r ia b le s  involved in  th e  
p ro cesses  te s te d  in  th e se  l a s t  2 experim ents, a re  no t the  
codes them selves o r something in h e re n t in  them d e riv in g  from 
th e  encoding p ro c e ss , th e  q u es tio n  a r i s e s  as to  what th ese  
might be.
Perhaps th e  f in a l  a n a ly s is  held  in  Table 6 .5  has the  
answer. Here i t  can be seen th a t  when th e  number o f  words 
a v a ila b le  to  the  su b je c t i s  taken  in to  co n s id e ra tio n  a t 
s e v e ra l le v e ls  o f o b je c tiv e  word frequency , an e f f e c t  o f 
code i s  found. I f  t h i s  i s  no t due to  the  codes them selves 
a s  suggested by th e  a n a ly s is  on th e  la te n c ie s  fo r  d e c is io n ,
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and cannot be d e a lt  w ith  by th e  n o tio n  o f s e t  s iz e ,  
f u r th e r  c o n s tru c ts  must be used. These fu r th e r  c o n s tru c ts  
i t  i s  h e ld , a re  d is ta n c e  and f a m i l ia r i ty  which d i r e c t ly  
a f f e c t  word ou tpu t in  th e  manner d escribed  in  th e  
sta tem ent o f th e  model. This whole c o n c e p tu a lisa tio n  
w il l  be d iscussed  in  th e  fo llow ing  se c tio n .
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GENERAL DISCUSSION
I t  i s  c le a r  th a t  the  l a t t e r  p a r t  o f the  study has 
produced th e  more e a s i ly  in te rp r é ta b le  r e s u l t s ,  and th a t  
from i t  can be devised a te s ta b le  model o f  th e  b a s is  o f 
memory. At the  same tim e th e  l a t t e r  p a r t  has some 
im portant c o n tr ib u tio n s  to  make to  th e  understand ing  o f 
th e  i n i t i a l  th re e  experim ents. With t h i s  in  mind the  
D iscussion  s e t  out here  w i l l  examine f i r s t  th e  im p lic a tio n s  
of the  l a s t  th re e  experim ents.
To recap  on th e  f in d in g s  ta b le  4 .8  i s  p resen ted  aga in . 
This was th e  i n i t i a l  t r ig g e r  to  t h i s  l in e  o f  thought le ad in g  
to  th e  p o s tu la t io n  o f th e  d is ta n c e  model.
Table 4 .8 .
Words No. o f % age o f t o t a l
Code Set s iz e  Generated d i f f e r e n t  words produced
words generated  which were
d if f e re n t
V isual 148 8 .00 91 45
A coustic 163.57 13.21 134 35
Semantic 144.71 20.18 115 21
As the  a b i l i t y  to  produce words in  th e  th re e  c a te g o r ie s  i s  
r e la te d  s ig n i f ic a n t ly  (Table 4 .7 )  i t  would appear th a t  the  
same p ro cess  i s  being  used in  a l l  c a ses . The in te r e s t in g  
p o in ts  a re  then  th a t  th e  sem antic in fo rm atio n  p ro v id es a 
b e t t e r  cue fo r  word p ro d u c tio n  than  th e  o th e rs , and th i s  
e f f e c t  supercedes th e  e f f e c t  o f s e t  s iz e .  Simply to  say , 
as has been done by P sy ch o lo g is ts , th a t  sem antic i s  n a tu ra l ly
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b e t te r  as a cue, i s  no t p a r t ic u la r ly  u se fu l in  t i i i s  
in s ta n c e . ”Wby should i t  be b e t t e r ? ” i s  a more r e a l i s t i c  
q u estio n  s in ce  in  th e  con tex t p resen ted  th e  sem antic cue 
i s  sim ply code in fo rm ation  about s to red  m a te r ia ls ,  and 
since  in  u sing  codes th e  S u b jec ts  seem to  be u sing  th e  
same p ro cesses  (see  h igh  in te r c o r r e la t io n s  in  Table 4 .? )$  
why should one type o f code p rov ide b e t te r  access th an  
another? What alm ost c e r ta in ly  i s  th e  answer i s  in  th e  
n a tu re  o f th e  o rg a n iz a tio n  o f th e  s to red  m a te r ia ls .
From Table 4 .8  th e re  i s  some i n i t i a l  support fo r  th e  
d is tan ce  approach, in  th e  f i n a l  column where i t  can be seen 
th a t  though S u b jec ts  produce le s s  on average in  a c o u s tic , 
they  c o l le c t iv e ly  produce a g re a t d ea l more o f th e  p o ss ib le  
words. T his would be in  keeping w ith  a th eo ry  which proposed 
th a t  th e  code in fo rm ation  ac ted  as a s e le c to r  cue fo r  an 
a rea  in  memory and th a t  th en  words were produced which were 
c lo se  to  t h i s  a rea  and ex h ib ited  th e  fe a tu re s  req u ired  
(a  t e s t  which would be ap p lied  to  th e  re tr ie v e d  word).
Words arranged c lo se ly  would be produced to g e th e r  and in  
p re d ic ta b le  sequences, based on t h e i r  in te r r e l a t i o n .  Once 
p a r t ic u la r  lo c a tio n s  based on th e  i n i t i a l  cue have been 
seemingly exhausted th e  search  would be sw itched to  a more 
f r u i t f u l  a re a . This type o f "random” sw itch ing  would produce 
b e t te r  r e s u l t s  in  c e r ta in  s i tu a t io n s  and would r e f l e c t  more 
c le a r ly  v a r ia b le s  such as s e t  s iz e .  In  t h i s  p a r t ic u la r  
s i tu a t io n ,  i t  would mean th a t  whereas more words could be 
produced in  a s p e c if ic  lo c a tio n  w ith  a sem antic cue, s ince  
t h i s  i s  th e  b a s is  o f o rg a n iz a tio n  in  memory, w ith  the
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ac o u s tic  cue, words a re  produced by s h if t in g  th e  lo c a tio n  
and th a t  as t h i s  s h i f t in g  v a r ie s  from in d iv id u a l to  
in d iv id u a l so the  a c tu a l words produced vary co n s id erab ly . 
This i s  a lso  tru e  fo r  v is u a l  codes though th e  r e a l  
d i f f i c u l t y  o f  th e  ta s k  makes th e  raw f ig u re s  unable to  
i l l u s t r a t e  t h i s .  A more i l l u s t r a t i v e  way o f re p re se n tin g  
t h i s  i s  to  eq u a lise  th e  number o f words produced in  each 
o f th e  co n d itio n s  and th en  to  c a lc u la te  a f ig u re  fo r  th e  
p ro p o rtio n  o f words produced which were d i f f e r e n t  ones -  
i t  can th en  be seen th a t  th e  o rd er i s  v is u a l  having th e  
g re a te s t  number o f d i f f e r e n t  words, follow ed by a c o u s tic  
and then  sem antic.
The c le a r e s t  way to  v is u a l is e  t h i s  i s  to  imagine a 
"d is tan ce"  concept, though i t  i s  by no means c e r ta in  th a t  
such a system can always be upheld see th e  comments 
concerning P rib ram 's  id e a s  in  th e  in tro d u c to ry  s e c tio n .
In  t h i s  in s tan ce  i t  makes i t  e a s ie r  to  d isc u ss  when a 
ta n g ib le  v a r ia b le  such as d is ta n c e  i s  p o s tu la te d . Thus 
th e  c ru c ia l  v a r ia b le  in  word p ro d u c tio n  i s  th e  r e la t iv e  
d is tan ce  o f th e  words being  produced -  words c lo se  to g e th e r  
w il l  be produced qu ick ly  and e a s i ly  g iven  th a t  th e  c o rre c t 
cue fo r  search  in  th a t  s p e c if ic  a rea  i s  p rov ided .
The o th e r  s ig n i f ic a n t  v a r ia b le  to  add to  th e  model i s  
" f a m il ia r i ty "  which can be co n cep tu a lised  as a su b je c tiv e  
index o f word frequency o r word usage. The e f f e c t  o f 
in c reased  f a m i l ia r i ty  i s  to  reduce th e  th resh o ld  fo r  
p ro d u ctio n  o f th a t  item . This i s  in  l in e  w ith  a g re a t deal
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o f th e  f in d in g s  o f re se a rc h e rs  in  Word Frequency E ffe c ts  
(Broadhent 1972 , Underwood and Schulz, I960). As a 
r e s u l t  o f th ese  p o s tu la te s  th e  p ro b a b i l i ty  o f ou tpu t o f 
a s p e c if ic  word given search  from a p a r t ic u la r  s t a r t  p o in t ,  
i s  d i r e c t ly  r e la te d  to  th e  d is ta n c e  o f  th e  word ( in c lu d in g  
p a th s  through m ediating  item s « compare t h i s  n o tio n  w ith  
K is s ’s conductance) and to  th e  f a m i l ia r i ty  o f th e  word.
The o th e r  system which i s  o f extreme im portance in  a l l  
t h i s  i s  the  Search Mechanism. The fo rm u la tion  o f t h i s  
fundam entally  a f f e c ts  th e  working o f th e  Memory Base p a r t  
o f the  model. In  t h i s  case i t  i s  suggested th a t  th e  search  
i s  an a ll-o r-n o n e  ev en t, emanating from a p o in t reached by 
th e  use o f a code or cue and spread ing  as a "wave" as 
suggested by Meyer (1973)» T his does make sense in  th e  
l ig h t  o f p h y s io lo g ic a l knowledge, in  th a t  th e  tran sm iss io n  
o f im pulses in  th e  nervous system i s  an a ll-o r-n o n e  a f f a i r .  
Increased  search  i s  rep resen ted  as an in c re a se  in  th e  
frequency o f a search  im pulse, ( i . e .  in c re a se  in  th e  
frequency o f i n i t i a t i o n  o f sea rch  im pulses from th e  
p a r t ic u la r  s ta r t in g  p o in t)  th e reb y  in c re a s in g  th e  p ro b a b il i ty  
o f  ou tpu t o f p a r t i c u la r  words. Every sea rch  need no t end 
in  success i . e .  th e  ou tpu t o f  an a p p ro p ria te  word, as t h i s  
must depend jo in t ly  on th e  two v a r ia b le s  mentioned above, 
in  th e  Memory Base. However, each succeeding search  e i th e r  
by s h i f t in g  the  lo c a tio n  o f search  c lo s e r  to  the  word, or 
by in c re a s in g  the  f a m i l ia r i ty  value by exam ination o f the  
word, w i l l  in c re a se  th e  p ro b a b i l i ty  o f  ou tpu t o f  th a t  word.
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This would seem to  he q u ite  reasonab le  and would 
c h a ra c te r is e  the  s i tu a t io n  in  a word p ro d u ctio n  ta s k , 
where more and more words a re  produced g rad u a lly  g e t t in g  
more and more u n fa m ilia r . T his would no t be explained  
by o b je c tiv e  p r e - te s t  v a lu es o f  word frequency, s in ce  i f  
th e  word was above th re sh o ld  i t  would have an equal 
p ro b a b i l i ty  o f ou tpu t a t  th e  beginning  o f th e  sequence 
as a t  th e  end o f th e  sequence. T his would no t appear to  
be th e  case -  Mednick (1962).
However, an im portan t q u a l i f ic a t io n  must be made to  
t h i s  p ic tu r e .o f  in c re a s in g  p ro b a b i l i ty  o f  o u tp u t, end i t  
tak es  th e  form o f an id ea  " s to le n "  from Physiology. This 
concept i s  In h ib i t io n . In  t h i s  case i t  r e f e r s  to  th e  
decreasing  c a p a b il i ty  fo r  access to  a v a ila b le  words as a 
fu n c tio n  o f th e  recency  o f th e  p rev io u s access . Thus, 
th e  more th e  search  i s  i n i t i a t e d  in  a c e r ta in  a rea  th e  
g re a te r  th e  b u ild -u p  o f in h ib i t io n ,  le ad in g  to  words being 
u n av a ila b le . In  th e  experim ents rep o rted  t h i s  can be seen 
in  th e  f a c t  th a t  though c e r ta in  su b je c ts  produced a la rg e  
number o f resp o n ses , th e re  were n o ta b le , very  common 
om issions. This i s  most c le a r ly  seen in  the  ca tego ry  o f 
sem antic in fo rm atio n , where i t  i s  hypothesised  th a t  the  
ap p ro p ria te  words a re  arranged c lo s e ly  to g e th e r . For 
example, su b je c ts , a f t e r  having g iven  bag, box, tru n k , 
h o ld a ll  e t c . ,  f a i le d  to  produce "case" . There a re  a g re a t 
many examples o f  t h i s  in  in d iv id u a l s u b je c t 's  p ro d u c tio n s , 
where extrem ely common w ords, ra te d  as M  in  the  Thorndike- 
I/orge coun t, a re  no t produced, w hile much le s s  common words 
appear. I t  i s  not c le a r  how th e  mechanism o f in h ib i t io n
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works, bu t i t  i s  f a i r l y  c e r ta in  th a t  something o f th e  s o r t  
must e x i s t ,  i f  only to  in h ib i t  th e  words which have a lread y  
been produced and l im i t  th e  search  to  words which have no t 
y e t appeared.
The n a tu re  o f th e  frequency o f th e  search  p ro ce ss , 
must be asc rib ed  to  a h ig h er le v e l  p ro ce ss , which e s s e n t ia l ly  
a s se sse s  th e  value o f th e  ta s k  to  th e  su b je c t. This may be 
in  term s o f th e  rew ards in v o lv ed , th e  punishment in h e re n t in  
f a i l u r e , o r , as in  most P sycho log ica l experim ents th e  in t e r e s t  
o f  the  s u b je c t ,  as i t  i s  c le a r  th a t  th e re  a re  no d i f f e r e n t i a l  
rew ards fo r  b e t t e r  perform ance. A spects o f t h i s  are  
m o tiv a tio n  and a t te n t io n ,  and a lso  very  im p o rtan tly  th e  
feedback from success o r f a i lu r e  in  th e  ta s k . I t  i s  
suggested th a t  as th e re  i s  more f a i l u r e  th e re  becomes le s s  
p re ssu re  from th i s  h ig h er p ro c e s s , l e s s  in t e r e s t  and thus 
in  t h i s  in s ta n c e , l e s s  sea rch . T h e o re tic a l ly , t h i s  ta k es  
th e  form th a t  sea rch  d ecreases  as  a  fu n c tio n  o f  th e  number 
o f  consecu tive  search es w ithou t su ccess . This would mean 
th a t  tow ards th e  end o f such a ta s k , as  item s become more 
and more d i f f i c u l t  to  produce, an asym ptote i s  reached , f a r  
below th e  a c tu a l c a p a b il i ty  o f th e  su b je c t in  term s o f the  
a v a i l a b i l i t y  o f th e  words in  th e  s e t .  (T his would confirm  
th e  views o f Tulving and P e a r ls to n e , 1966, and o th e rs  
concerning th e  n o tio n s  o f a v a i l a b i l i t y  and a c c e s s ib i l i ty ) .
One in d ic a t io n  of t h i s  p o s tu la te  can be examined in  th e  
in d iv id u a l la ten cy  graphs fo r  word p ro d u c tio n  seen in  
Appendix 18. I t  can be seen th a t  item s a re  ou tpu t in  groups 
o f 3 , 4 and 3 in  c lo se  tem poral c o n tig u ity . What i s
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n o tic e a b le  about t h i s  i s  th a t  though th e  gaps between the  
groups in c re a se  as tim e goes on in  th e  ta s k , th e  gaps 
w ith in  th e  groups rem ain r e l a t iv e l y  s ta b le .  This may w ell 
r e f l e c t  th e  grouping o f item s in  Memory ( in  groups o f 3 
and 4) b u t i t  may a lso  s ig n ify  a decrease  in  search  over 
tim e as le s s  and le s s  item s a re  found. This asp ec t o f th e  
model i s  o f a sp e cu la tiv e  n a tu re  and i t  i s  ap p rec ia ted  th a t  
a t  p re se n t th e re  i s  no t e s t  o f th e  id e a , however i t  does 
t i e  the  model in to  o th e r  co g n itiv e  p ro cesses  and in d ic a te s  
an a rea  which may have im portan t ra m if ic a tio n s  fo r  the  
e a r l i e r  p a r t  o f  th e  study .
In  summary, th e  model d iv id e s  th e  working o f memory 
in to  two se c tio n s  -  th e  Memory Base w ith  th e  re le v a n t 
v a r ia b le s  o f d is ta n c e  and f a m i l ia r i ty ,  and the  Search 
mechanism, an a l l-o r -n o n e  phenomenon ru le d  by a c e n tra l  
p ro cess  r e f le c t in g  th e  s u b je c t 's  involvem ent in  th e  ta sk . 
Given sea rch  from a p a r t i c u la r  p o in t in  memory, ou tpu t i s  
determ ined by th e  v a r ia b le s  in  th e  memory base .
I t  i s  now a p p ro p ria te  to  examine th e  f in d in g s  o f the  
f in a l  experim ents and d isc u ss  t h e i r  p re c is e  r e l a t io n  to  
th e  model proposed.
The f in d in g s  o f  Experiment 4 a re  in  l in e  w ith  th e  
d e r iv a tio n s  o f th e  model and a re  explained  by th e  v a r ia b le s  
in  th e  memory b ase . However i t  d id  r a i s e  some q u estio n s 
concerning th e  r e la t io n  o f th e  code in fo rm atio n  and th e  
s to rag e  system . These q u es tio n s were ta ck le d  in  Experim ents 
5 and 6.
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Experiment 5 examined th e  tim e taken  to  name a word 
given th e  code in fo rm atio n . The purpose was to  compare 
the  v a rio u s  f i t s  o f c u rre n t models r e la t in g  to  the  
sto rag e  system w ith  th e  model proposed. I t  was surmised 
th a t  though a com bination o f Category S ize and Word 
Frequency could ex p la in  th e  d if fe re n c e s  in  naming tim e 
fo r  th e  v a rio u s  words p resen ted  in  coded groups, i t  
could no t account f o r  th e  p ro d u c tio n  o f th e se  words 
given th e  code in fo rm atio n . The extrem ely s tro n g  e f f e c t  
o f code in fo rm ation  throughout t h i s  experim ent (words 
a re  named s ig n i f ic a n t ly  more qu ick ly  when a sem antic cue 
i s  g iven than  when a p h y s ic a l cue i s  g iven , v is u a l  o r 
a c o u s tic )  can be in te rp re te d  w ith  th e  assum ptions about 
the  o rg an iz a tio n  o f th e  memory b a se , which suggest th a t  
th e  s t ru c tu re  o f memory i s  determ ined by th e  u se fu ln e ss  
o f the  r e la t io n  of th e  words. Thus, as  th e  vocabulary  
develops words which a re  used in  r e l a t io n  w i l l  be s to red  
c lo se  to g e th e r , and words w ith  l e s s e r  l in k s  w i l l  be more 
d is ta n t .  I t  fo llow s from t h i s  assum ption th a t  words 
re la te d  in  meaning w i l l  be arranged c lo se  to  one ano ther -  
correspond ing ly , th e  p re d ic t io n s  o f th e  model a re  th a t  
given th e  c o rre c t cue in fo rm atio n  to  beg in  sea rch  a t  th e  
ap p ro p ria te  p o in t words w i l l  be produced o r id e n t i f ie d  as 
a fu n c tio n  o f the  d is ta n c e  and f a m i l ia r i ty  in h e re n t in  th e i r  
a c t iv i ty  le v e ls .  E s s e n t ia l ly  t h i s  would suggest th a t  
semantic would be f a s t e r  th an  a c o u s tic  which would be 
f a s te r  th an  v is u a l .
-  227 -
One p o in t i s  c le a r  from t h i s  trea tm en t of th e  code 
in fo rm ation  and t h i s  i s  th a t  th e  value  o f th e  code i s  to  
p o in t the  search  mechanism in  th e  r ig h t  d ire c t io n . I t s  
purpose in  normal c ircum stances would he to  analyse the  
incoming in fo rm ation  and i n i t i a t e  v e r i f ic a t io n  o r some 
form of search  in  th e  a p p ro p ria te  a re a , hu t in  th e  simple 
s i tu a t io n  p resen ted  here  i t  se rv es m erely as a d ir e c t io n a l  
arrow ( i t  could he added th a t  in  such a t e s t  i t  forms an 
in e f f ic i e n t  d i r e c to r ,  as su b je c ts  w ithou t th e  cue tended 
to  produce f a s t e r  re sp o n se s) . The p o in t here  i s  th a t  th e  
"code" i s  no th ing  m y s tic a l, i t  may sim ply s ig n ify  the  
le v e l  o f a n a ly s is  o f incoming in fo rm atio n , fo llow ing  th e  
normal sensory  p a t te r n  and lead in g  to  an in te r p r e ta t io n  
in  th e  base o f  in fo rm atio n  a lread y  a v a ila b le  (memory).
I t  i s  easy to  see th e  danger o f over em phasising th e  ro le  
o f coding as some more re c e n t works have done (H a rr io t, 
1974) ,  f o r  w ithou t c le a r ly  s ta t in g  th e  assum ptions under­
ly in g  th e  s t ru c tu re  o f th e  system which uses th e se  codes 
to  c la s s i f y  and r e t r ie v e  in fo rm atio n , i t  can become o f a 
s im ila r  s ta tu s  to  "m ental energy" and w il l  "exp la in" most 
a sp ec ts  o f memory.
Reasoning as above, th e  model can account fo r  th e  f a c t  
th a t  r e t r i e v a l  o f a word i s  f a s t e r  when th e  su b je c t i s  g iven 
sem antic in fo rm ation  about th e  c la s s  o f words from which i t  
comes, than  when he i s  g iven  a c o u s tic  o r  v is u a l in fo rm atio n . 
Using the  concept o f f a m i l ia r i ty ,  i t  a lso  accounts f o r  the  
d if fe re n c e  found between words which had p re v io u s ly  been 
generated  by the  su b je c t in  a  s im ila r  con tex t and words
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which had n o t (Experiment $ ) . The im p lica tio n  o f t h i s  
f in d in g  i s  th a t  each s u b je c t 's  id io s y n c ra t ic  o rg an iz a tio n  
o f words based on h is  experience should be taken  in to  
account in  any experim ent where th e re  i s  e n try  to  h is  
memory base .
To support th e  theo ry  th a t  th e  code does no th ing  
more than  a c t as a s ig n -p o s t to  th e  memory system , one 
t e s t  could be made and t h i s  was th e  purpose o f the  f in a l  
experim ent. I t  was reasoned th a t  i f  the  code only  po in ted  
th e  way, and th e  e f f e c t  m anifested  was due to  th e  
d i f f e r e n t i a l  arrangem ents in  th e  Memory Base, then  a ta sk  
which did no t involve e n try  in to  th e  Memory Base, bu t 
which involved th e  use o f  th e  codes, would no t in d ic a te  
any e f f e c t  o f th e  d i f f e r e n t  code in s t ru c t io n s .  This was 
achieved by ask ing  th e  su b je c ts  to  make th e  d e c is io n  
whether th e  p resen ted  item  corresponded to  th e  provided 
code in fo rm atio n . The word need no t be id e n t i f ie d .  The 
r e s u l t  was th a t  th e  code e f f e c t  d isap p eared , in  keeping 
w ith  th e  m odel’s p re d ic t io n s .
In  some re s p e c ts  th e  r e s u l t s  d i f f e r  from th o se  which 
have been p rev io u s ly  found e .g . Meyer (1970) showed th a t  
th e re  was a ca tegory  s iz e  e f f e c t  when su b je c ts  had to  make 
a ca tegory  membership d e c is io n , which i s  a ta sk  no t u n lik e  
th e  one in  Experiment 6 . However th e re  were one o r two 
d if fe re n c e s  -  F i r s t l y  the  measure o f ca tegory  s iz e  used by 
Meyer was one o f su p e r-o rd in a te s  (an im als , mammals, l iv in g  
th in g s )  which no t only  in c re a se  in  a c tu a l  members bu t may 
a lso  re q u ire  more complex ex c lu sio n  r u le s ,  which th u s
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in c re ase  d e c is io n  tim e. Experiment 6 bad a more b a s ic  
measure o f ca tegory  s iz e  which r e f le c te d  the  number o f 
p o s s i b i l i t i e s  a v a ila b le  to  each in d iv id u a l su b je c t. 
Secondly, i t  i s  p o s s ib le  th a t  th e  n a tu re  o f Meyer’s 
ta sk  suggested to  th e  su b je c t th a t  he must t e s t  th e  
p resen ted  in fo rm ation  a g a in s t ca teg o ry  exem plars, in  
which case i t  would invo lve e n try  in to  th e  memory base -  
thus th e re  might be some e f f e c t  o f ca tego ry  s iz e .
The value o f Experiment 6 i s  th en  in  showing th a t  
the  e f f e c t s  o f code found in  Experiment 5 can be a t t r ib u te d  
to  th e  Memory Base, and i t  a lso  confirm s the  p ic tu re  of 
Codes as d i r e c t io n a l  arrow s, used as a  s ta r t in g  p o in t in  
search  in  th e  memory system . Thus th e  model proposed 
seems to  be th e  most s a t i s f a c to ry  ex p lan a tio n  of the  
r e s u l t s  found.
A q u es tio n  to  be asked of th e  model i s  how and to  
what e x ten t i t  f i t s  in to  th e  p a t te r n  o f r e s u l t s  which 
have led  to  th e  p ro p o sa ls  o f th e  v a rio u s  models c u rre n t 
in  in fo rm ation  p ro cess in g  which have been mentioned in  
th e  In tro d u c tio n . The d i f f i c u l t y  o f t h i s  i s  th a t  most 
models a re  based on th e  "p re se n ta tio n  th en  r e c a l l "  type 
o f in v e s t ig a t io n  and d ea l p r im a r ily  w ith  STM and LTM 
r a th e r  th an  Very Long Term Memory. However c e r ta in  
d e r iv a tio n s  can be made from th e  model proposed here 
which have re lev an ce  to  th e  o th e r  system s.
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The s im i la r i t i e s  between th e  model proposed and th e  
c la s s ic a l  systems o f S p erlin g  (1962), Waugh and Norman 
(1967) e t c . , a re  on the  very  b a s ic  le v e l  o f in fo rm ation  
flow , th a t  th e  in p u t i s  p rocessed  in  a manner d ic ta te d  
by the  ta sk  requ irem ents and by the  s u b je c t ’s p rev io u s  
experience . The d if fe re n c e s  are  in  l in e  w ith  p re se n t 
Coding Theory, in  th e  disenchantm ent w ith  the  s t ru c tu re s  
o f STM and LTM. Thus th e re  i s  le s s  emphasis on th e  "co n tro l 
boxes" seen in  the  c la s s ic a l  system. Concepts such as 
search  a re  seen as ongoing p ro cesses  o f  e x c i ta t io n  le ad in g  
to  th e  r a is in g  and low ering of th e  th re sh o ld s  o f a v a i l a b i l i t y ,  
r a th e r  th an  a s p e c if ic  "mechanism" which i n i t i a t e s  search .
This i s  in  keeping w ith  th e  Coding Approach, though a t  th e  
same tim e th e re  must be c e r ta in  c o n tro l p ro cesses , which 
c o n s t i tu te  conscious d e c is io n s  to  search  fo r  p a r t ic u la r  
f e a tu re s  o r item s bu t the  e f f e c t  o f th e se  i s  no t as 
pronounced as in  th e  e a r l i e r  system s. STM th u s , becomes 
a stage  in  the  in fo rm atio n  flow p ro cess , r a th e r  than  
n e c e s s a r i ly  a s to rag e  system -  i t  may correspond only  to  
th e  com pletion o f c e r ta in  a n a ly s is ,  which on req u es tin g  
ou tput produce th e  c h a r a c te r i s t ic  confusions and problems 
found (Conrad, 1964). That t h i s  may re p re se n t a le v e l  o f 
a n a ly s is  based on th e  requ irem ents o f the  taslc, can be 
argued on th e  b a s is  o f B addeley 's  (1967) f in d in g s  th a t  STM 
does no t only involve one type of code, ( th e re  may a lso  be 
an e f f e c t  o f sem antic codes, as w ell as th e  more normal 
a c o u s tic ) . The le v e l  o f a n a ly s is  app lied  w il l  vary  according 
to  the  ta sk  and w ith  th e  su b je c t invo lved . This can be 
c le a r ly  seen w ith  d eaf c h ild re n  (Conrad, 1972). The model
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th e n , a ttem p ts  to  s im p lify  systems such as Norman and 
Rumelhart (1972) in to  more b a s ic  elem ents, w ith  a 
conscious "decision-m aker" working on th e se  sim ple 
p ro ce sse s . The emphasis i s  on p ro cesses  r a th e r  than  
mechanisms.
O ther com parisons are  re le v a n t .  The n o tio n s  of 
E pisodic and Semantic Memory suggested by Tulving (1972) 
a re  not d i f f e r e n t ia te d  in  th e  model. What i s  im portant 
to  the  model i s  no t E p isod ic  and Semantic Memory b u t 
r a th e r  E pisodic and Semantic coding. A ll memory i s  
ep iso d ic  in  th a t  i t  invo lves a t t r i b u te s  o f th e  s i tu a t io n  
o f p re s e n ta tio n  and a l l  th e  a sp ec ts  o f im portance to  th e  
su b je c t, which in c lu d es  meaning as the  most im portan t.
In  c e r ta in  ta sk s  i t  may be u se fu l to  d is t in g u is h  the  
d i f f e r e n t  types of codes which predom inate bu t any 
im p lic a tio n  o f d i f f e r in g  memory system s i s  ignored by 
th e  model.
Suggestions by C raik  and Lockhart (1972) concerning 
d if f e r e n t  le v e ls  o f  coding sem antic being  "deeper" than  
p h y s ic a l, a re  q u ite  in  keeping w ith  th e  model a t  th e  
encoding s ta g e , b u t a re  p robably  no t d i f f e r e n t  a t  th e  
s to rage  s ta g e , being  rep resen ted  as a t t r i b u te s  w ith  
f a m i l ia r i ty  and d is ta n c e  p aram eters . There i s  some 
s im ila r i ty  here w ith  th e  trea tm en t o f  th e  e p iso d ic -  
sem antic d is t in c t io n .
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A sso c ia tio n s do e x is t  in  the  model and indeed th e  
re p re s e n ta tio n  o f th e  d is tan ce  param eter almost im p lies  
an a s s o c ia tio n  network. However t h i s  i s  seen only as a 
convenient form o f c o n c e p tu a lisa tio n  o f th e  memory b ase ; 
a system which a t  p re se n t i s  s u f f ic ie n t ly  accu ra te  to  dea l 
w ith  th e  r e s u l t s  o b ta in ed . The n o tio n  o f a s s o c ia tio n  
would re q u ire  the  words to  be s to red  as u n i ts  a t  f ix ed  
d is ta n c e s  determ ined by a s s o c ia tiv e  le a rn in g . As has been 
poin ted  out t h i s  may no t be a c o r re c t p ic tu re  o f  th e  memory 
base and i t  i s  more l ik e ly  th a t  th e  s tru c tu re  i s  ak in  to  
th a t  proposed by Pribram  (1973)# T his would mean th a t  
item s a re  rep resen ted  by th e i r  a t t r i b u te s  (compare t h i s  
w ith  th e  fo rm u la tio n  derived  by H arrio t (1974), from the  
s tan d p o in t o f coding th eo ry ) and th e  e x c ita t io n  o f th e se  
a t t r i b u te s  c o n tr ib u te  to  th e  "wave-form" which when decoded, 
i s  th e  item . The concept o f  d is ta n c e  becomes a much more 
complex one, as i t  i s  n ecessa ry  to  ta lk  about th e  c lo sen ess 
to  one ano ther o f th e  d i f f e r e n t  a t t r i b u te s .  Thus two words 
are  c lo se  in  memory in  th e  degree to  which they  have common 
fe a tu re s  (p h y s ic a l, sem antic, s y n ta c tic  e t c . )  and d is ta n t  
to  the  ex ten t th a t  t h e i r  a t t r i b u te s  form d if f e re n t  wave 
p a t te rn s .  This i s  no t as a l l - in c lu s iv e  as i t  may sound as 
th e re  a re  in d ic a t io n s  th a t  c e r ta in  f e a tu re s  are  more im portant 
in  c e r ta in  ta sk  s i tu a t io n s  -  hence th e  vary ing  emphases on 
codes fo r  d i f f e r e n t  ta s k s . A ll t h i s  makes th e  sim ple 
a s s o c ia tio n  model in a c c u ra te , and in  some circum stances 
in a p p ro p r ia te , and i t  i s  f o r  t h i s  reaso n  th a t  th e  model 
u ltim a te ly  does no t invo lve a l l  th e  assum ptions o f a s so c ia tio n .
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One system which on the  su rface  a t  l e a s t ,  i s  s im ila r ,  
i s  th a t  o f C o llin s  and Q u illia n  (1969) where s to rag e  ta k e s  
th e  form o f a lo g ic a l  network o f exem plars, p ro p e r t ie s  and 
super o rd in a te s . R e tr ie v a l o r v e r i f ic a t io n  i s  dependent 
on d is ta n c e  bu t t h i s  d is ta n c e  c o n s is ts  o f r e la t io n s h ip s  o r 
p ro p e r t ie s .  Words appear to g e th e r  to  th e  ex ten t th a t  they  
have s im ila r  p ro p e r t ie s .  The system i s  confined to  sem antic 
a t t r ib u te s  and to  th a t  e x te n t i s  d i f f e r e n t  from th e  model 
proposed. The two system s do a ttem pt to  do s im ila r  th in g s  
bu t problem s have a r is e n  w ith  th e  C o llin s  and Q u illia n  model. 
V e r if ic a tio n  of s ta tem en ts  concerning words in  th e  system 
was th e  ta s k  used to  t e s t  th e  model and i t  was found not to  
be u se fu l f o r  n eg a tiv e  s ta tem en ts  o r sta tem en ts which were 
to  be re je c te d  as f a l s e .  Also a b a s ic  p r in c ip le  -  co g n itiv e  
economy, where a t t r i b u te s  r e f e r r in g  to  a t o t a l  c la s s  are  
s to red  w ith  th e  su p e ro rd in a te  -  was found no t to  hold 
(Conrad, 1972).
The f i n a l  q u estio n  to  be asked i s  where th e  model stands 
in  r e la t io n  to  coding th eo ry . In  a re c e n t sta tem ent o f the  
coding approach H a rrio t (1974) fo llo w s th e  l in e  o f Posner 
and h is  co-w orkers, in  th a t  a c tiv e  methods o f c la s s ify in g  
words are  used by th e  su b je c t when th e  item s a re  p resen ted . 
These methods take th e  form o f e x tra c t io n  o f f e a tu re s ,  
m ostly  on th e  l in e s  o f p h y s ic a l, name and sem antic codes. 
However, H a rrio t sees th e  s to red  re p re s e n ta tio n  as a t t r i b u te s  
which form a p ic tu re  o f th e  item  -  t h i s  i s  s im ila r  to  the  
system o u tlin e d  in  p rev io u s ch ap te rs  b u t h is  view o f word 
p roduction  i s  somewhat d i f f e r e n t .  He proposes th a t  word
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production  i s  c o n s tru c tio n  o f th a t  item , from the  b a s ic  
g iven a t t r i b u te s ;  th u s th e  concept o f search  i s  no t re le v a n t 
as th e  s to red  re p re s e n ta tio n s  are  a t t r i b u te s  r a th e r  than  
the  whole words, th u s , g iven  c e r ta in  p ro p e r t ie s  o f the  word, 
examples a re  co n stru c ted  and presumably te s te d .  The problem 
here i s  th a t  the  s to rag e  o f a t t r i b u te s  i s  open to  the  same 
d isadvan tages th a t  a re  a sc rib ed  to  th e  s to rag e  o f word u n its . 
That i s ,  perhaps H a r r io t 's  system does no t go f a r  enough.
" I t  i s  argued th a t  i t  i s  m istaken to  speak in  term s 
o f a le x ico n  o r d ic tio n a ry  o f words in  th e  head. In s te a d , 
words should be seen as th e  behav iou ra l p roducts  o f 
co n s tru c tio n  by means o f a t t r i b u t e s .  The c o n s tru c tio n  o f 
words as opposed to  non-words has th en  to  be explained  in  
term s o f p rev io u s le a rn in g  o f c e r ta in  c o n s tru c tio n s ; th a t  
i s ,  o f c e r ta in  ways o f combining e lem en ts."  page 144.
U nless i t  i s  emphasised th a t  t h i s  system o f a t t r i b u te s  
i s  com pletely su b je c tiv e  and based on th e  s u b je c t 's  
experience and h is  le a rn in g  o f p a t te rn s  o f a t t r i b u te s  
s p e c if ic  to  h is  le a rn in g  ex p erien ce , i t  i s  no t easy  to  see 
how th i s  p ro p o sa l d i f f e r s ,  except in  in c re a s in g  com plexity , 
from th e  more t r a d i t io n a l  s to rag e  o f word u n i ts .  To deny 
the  search  p ro ce ss , i s  more a d en ia l o f  a search  mechanism 
since  i t  i s  c le a r  th a t  even given c e r ta in  a t t r i b u te s  the  
su b jec t must f in d  o th e rs  in  o rder to  produce a s e r ie s  or 
group o f a t t r i b u te s  ap p ro p ria te  f o r  response p ro d u c tio n .
The im pression  i s  th a t  l ik e  many in fo rm ation  p ro cessin g  
approaches t h i s  one does no t go deeply  enough in to  th e  b a s is  
o f s to rag e  p ro d u c tio n . N everthe less i t  i s  c le a r ly  an
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approach which goes some way to  b r id g in g  th e  gap between 
c la s s ic a l  theo ry  and th e  model proposed here . There are  
many s im i la r i t i e s  e s p e c ia l ly  th e  n o tio n  o f a t t r ib u te s  
ac tin g  as th e  code on in p u t and u se fu l fo r  fin d in g  
requested  item s, bu t i t  does no t go f a r  enough in  th e  
m u lt ip lic a tio n  of th e  s to rag e  system , whereby what i s  
sto red  i s  th e  su b je c tiv e  r e p re s e n ta t io n  of a p a t te rn  o f 
a t t r ib u te s  and c o r r e la te s  o f the  item  in  th e  p resen ted  
s i tu a t io n .
O v era ll, th e  main d if fe re n c e  from prev ious models o f 
th e  memory base o r Long Term S to re , i s  in  the  f a c t  th a t  
more than  sem antic coding can be used and i t  i s  proposed 
fu r th e r  th a t  th e  in d iv id u a l in  b u ild in g  up h is  Long Term 
sto rag e  does so w ith  th e  codes o r a t t r i b u te s  which a re  
seen as most u se fu l by him a t  th e  tim e. Thus, th e re  i s  
only  p a r t i a l  agreement w ith  H a r r io t 's  sta tem ent (page 169)*»
"In  LTM ta s k s ,  su b je c ts  can u su a lly  code as much 
as they  w ish. They w il l  norm ally employ sem antic codes, 
s ince  th e se  a re  b e t t e r  fo r  r e t r i e v a l  p u rp o se s ." The p o in t 
being th a t  th e  su b je c t uses sem antic codes no t sim ply 
because they  p rov ide  b e t t e r  r e t r i e v a l  cues ( th i s  i s  no t a 
u se fu l ex p lan a tio n , s in ce  th e re  could be a la rg e  number o f 
ways in  which b e t te r  r e t r i e v a l  could be e f fe c te d )  bu t 
because t h i s  i s  th e  way th e  memory system has been b u i l t ,  
in  o rder to  r e f l e c t  th e  n ecessary  communication asp ec ts  o f 
language. I f  th e  in d iv id u a l i s  a s o c ia l  "animal" h is  
memory system w il l  develop in  a s im ila r  fa sh io n  to  o th e rs  
and w il l  r e ly  on sem antic a p p re c ia tio n  as a reco rd in g  
system b e s t  su ited  to  h is  needs. I f  fo r  any reaso n  the
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in d iv id u a l does no t have access to  t h i s  communication 
fu n c tio n  of language, o r chooses an o th e r, he may develop 
a com pletely unique and fo r  normal purposes a com pletely 
in a p p ro p ria te  system o f access and s to rag e . The two 
examples o f th i s  a re : deaf ch ild re n  who have no access 
to  th e  fu n c tio n  of language in  th e  e a r ly  y ea rs  and 
corresponding ly  have very  l i t t l e  development o f sem antic 
codes fo r  use in  language; an unpublished study  o f p o e ts  
by G. Paul in d ic a ted  th a t  th e i r  a s so c ia tio n s  to  words and 
ph rases produced s ig n i f ic a n t ly  more opposite  meaning 
a s so c ia te s  than  a c o n tro l group, im plying a d i f f e r e n t  
r e la t io n a l  s tru c tu re  in  memory.
Other re c e n t work which has come in to  th e  a rea  o f 
D istance models has no t gone f a r  enough in  exp lo ring  th e  
in d iv id u a l param eters invo lved . Henley (1969) and R ips, 
Shoben and Smith (1975) i l l u s t r a t e  t h i s .  Henley (1969) 
c o r r e la te s  s u b je c ts ' r a t in g s  o f d is s im i la r i ty  o f words 
w ith  a "d is tan ce"  measure (mean p o s i t io n  in  th e  p roduction  
sequence) and f in d s  a very  low non-s ig n i f i e an t c o r re la t io n  -  
a r e s u l t  to  a la rg e  e x te n t,  o f th e  b lu r r in g  o f the  in d iv id u a l 
d if fe re n c e s  which would have r e a d i ly  been a v a ila b le ,  and 
a lso  th e  n e g le c tin g  o f th e  s u b je c ts ' use o f  " fa m il ia r i ty "  
as a re le v a n t v a r ia b le ,  as w ell as th e  d is tan ce  fu n c tio n , 
in  th e i r  e s tim a tio n  o f s im i la r i ty .  D espite th e  low 
c o r re la t io n s ,  she concludes th a t  th e re  i s  a common sem antic 
s tru c tu re  a v a ila b le  to  s u b je c ts ,  a conclusion  which would 
no t appear to  be r e a l i s t i c  in  th e  l i g h t  o f her d a ta .
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R ips, Shoben and Smith (1975) support t h i s  and m ain ta in  
th a t  sem antic d is tan ce  e f f e c ts  cannot be r e a d i ly  explained 
by models in  which memory s tru c tu re  m irro rs  lo g ic a l  
s t r u c tu re ,  a p o in t made h ere . However, they  go on to  t e s t  
t h e i r  id e as  u sing  a v e r i f i c a t io n  o f lo g ic a l  r e la t io n s  
methodology. They do acknowledge th a t  some a t t r i b u te  
models such as Meyer’s (1970), m odified to  suggest which 
a t t r i b u te s  are  o f  im portance, may account fo r  th e i r  d a ta , 
bu t are  s t i l l  bound by th e  n o tio n  th a t  i t  i s  so le ly  sem antic 
s tru c tu re  and sem antic a t t r i b u te s  which e x is t .
The im p lic a tio n  i s  c le a r :  "sem antic" memory i s  no t 
wholly sem antic i f  i t  i s  examined in  term s o f d is ta n c e  
r e la t io n s ,  and n e i th e r  i s  i t  lo g ic a l  in  s t ru c tu re .  The 
p roposal i s  th a t  a  concept such as " fa m ilia r i ty "  would 
help  to  ex p la in  th e  in te rv e n in g  problem of r e la t io n s  in  
such a d is ta n c e  model.
The outcome o f a l l  t h i s  i s  no t th a t  th e  model proposed 
i s  th e  most s u i ta b le  o r accu ra te  one fo r  a l l  c ircum stances 
( e s s e n t ia l ly  i t  has been co n stru c ted  to  dea l w ith  th e  d a ta  
p resen ted  here  in  a manner i l l u s t r a t i v e  o f th e  underly ing  
p r in c ip le s  o f t h i s  re se a rc h )  bu t r a th e r  th a t  a study  of the  
development o f the  memory system , g iven  th a t  codes or 
a t t r i b u te s  provide a b e t t e r  f i t  to  th e  r e s u l t s ,  should be 
based on how th e  in d iv id u a l o rg an ise s  th e  most e f f i c i e n t  
use o f th e  system a v a ila b le . I t  i s  c le a r  th a t  to  a la rg e  
ex ten t la b o ra to ry  s tu d ie s  have produced c o n f l ic t in g  and 
confusing im p lic a tio n s  and i t  i s  held  here th a t  u n t i l  a 
good dea l has been explored o f th e  su b je c tiv e  system under­
p inn ing  th e  o v e rt e n c o d in g -re tr ie v a l system , t h i s  confusion  
w i l l  m u ltip ly .
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II1PLICATI0NS FOR EARLIER EXPERIMENTS
The a p p lic a tio n  o f th e  model to  th e  f in d in g s  o f  th e  
e a r l i e r  experim ents i s  no t q u ite  as sim ple as i t  i s  fo r  
the  l a t e r  experim ents, as th e  type o f questio n  th e  model 
answers i s  not the  same as th e  q u estio n s th a t  were asked 
a t  the  o u tse t o f th e  re se a rc h . N everthe less th e re  are  
some in te re s t in g  a sp ec ts  o f  th e  f in d in g s  which a re  o f 
re lev an ce .
The re se a rc h  developed from a s im p lis t ic  look a t  
o r ig in a l  c h ild re n  and th e i r  r e c a l l  o f unusual item s 
towards e v e r- in c re a s in g  q u es tio n s o f th e  underly ing  
p ro cesses  o f  th e  s to rag e  o f words. Experiment 1 attem pted 
to  d iscover gen era l d if fe re n c e s  in  r e c a l l  fo r  unusual and 
common words in  a group o f c h ild re n  who were p laced  on 
sc a le s  o f o r ig in a l i ty  and unusualness o f a s s o c ia te s . The 
r e s u l t s  were in s ig n if ic a n t  -  th e re  was no broad d if fe re n c e  
in  cap ac ity  to  r e c a l l  words which had been generated  by 
the  su b je c t to  f i t  th e  ca tego ry  o f common or uncommon 
words, no d if fe re n c e  which could be a t t r ib u te d  to  d if fe re n c e s  
in  o r ig in a l i ty .  At th e  same tim e i t  was d iscovered  th a t  a 
measure o f th e  s u b je c t 's  perform ance in  g en e ra tin g  o r ig in a l  
words when asked fo r  uncommon words was r e la te d  to  the  
measures of c r e a t iv i ty  and a lso  to  th e  unusualness o f word 
a s s o c ia tio n s . This measure then  formed th e  b a s is  o f f u r th e r  
in v e s t ig a t io n . The p ic tu re  th a t  emerged was o f th e  o r ig in a l  
person  as an in d iv id u a l w ith  th e  same s iz e  o f "word space" 
and s im ila r  c a p a c it ie s  to  produce the  common words bu t 
r a th e r  g re a te r  access to  unusual responses.
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Experiment 2 attem pted to  d i f f e r e n t ia te  between two 
g en era l models which could d escrib e  word p roduction  -  
th e  evidence tended to  support th e  coding approach r a th e r  
than  a system based on an a s s o c ia tio n  network. Also a 
f a i r l y  n a tu ra l  r e la t io n  between vocabulary  and the  
unusualness o f  words produced was found. However th e  
most im portan t f in d in g  was th a t  though o r ig in a l  people 
could produce more unusual id e a s , o th e r  people could 
ev a lu a te  them eq u a lly  w e ll , suggesting  th a t  th e  d if fe re n c e s  
lay  on th e  s id e  of th e  f in d in g  o f th e  ap p ro p ria te  word 
and no t in  the  ev a lu a tio n  o r consequent o u tp u t.
Experiment 3 confirmed th e  f in d in g s  o f th e  f i r s t  two 
experim ents w hile c la r i fy in g  th e  n a tu re  o f the  o r ig in a l i ty  
measure. At th e  same tim e i t  was found th a t  s u b je c ts ' 
a b i l i t y  to  produce unusual words had improved in d ic a t in g  
a b e t te r  s tr a te g y  fo r  p ro d u c tio n . This firm ly  p laced  the  
locus o f th e  o r ig in a l i ty  in  th e  a rea  of encoding o r search . 
Experiment 4 suggested th a t  th e re  were no d if fe re n c e s  in  
p ro d u ctio n  according  to  codes which corresponded to  the  
d if fe re n c e s  in  o r ig in a l i ty ,  and t h i s  i s  where the  study 
became more d e ta ile d  in  th e  study o f th e  memory base .
How can th e  model add to  o r e x p la in  th ese  fin d in g s?
As th e  model s tands th e  most immediate g en era l so lu tio n  
would be to  s ta te  th a t  as in d iv id u a ls  develop t h e i r  own 
c h a r a c te r i s t ic  word s t r u c tu re ,  then  perhaps those  who are  
c re a tiv e  have sim ply developed in  a d i f f e r e n t  way. This 
u n fo rtu n a te ly  cannot be upheld as i t  was found th a t  o r ig in a l  
people produced th e  same responses as o th e r  people when
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asked fo r  common words. At the  same tim e o th e r people 
can a p p re c ia te  and ev a lu a te  unusualness as a c c u ra te ly  as 
th e  o r ig in a l  peop le . Both th e se  f in d in g s  tend to  m itig a te  
ag a in s t g re a t  d if fe re n c e s  o f s tru c tu re  in  th e  memory hase .
The model has e s s e n t ia l ly  4 s ta g e s  ( a l l  o f which are  
in  o p e ra tio n  v i r tu a l ly  a l l  th e  tim e) and th ese  a re  Encoding, 
Search, E valu a tio n  o r T estin g  and O utput. Experiment 4 
tends to  d iscoun t a r e la t io n s h ip  between d if f e re n t  codes 
and o r ig in a l i ty ,  thus e lim in a tin g  th e  stage  o f encoding.
The p rev io u s experim ents have d iscounted  the  E v a lu a tio n  
s e c tio n . This leav es  only the  Search p ro cess  as the  
in s t ig a to r  o f th e  d iv e rg en c ie s  in  word p rod u ctio n  which 
a re  seen in  o u tp u t. Support fo r  t h i s  id ea  can be seen in  
th e  f in d in g  th a t  th e  o r ig in a l  groups were more f lu e n t  in  
t h e i r  p ro d u ctio n  o f words based on code in fo rm ation  
(Table 4 .7 ) ,  and g e n e ra lly  t h i s  i s  a common f in d in g  in  
re se a rc h  on C re a tiv i ty  th a t  c re a tiv e  persons a lso  produce 
more. The m o tiva tion  o f th e  c re a tiv e  person  has a lso  been 
found to  be h igher (Torrance 1965 and o th e rs )  and th e  
tem pting jump to  make i s  to  th e  e f f e c t  th a t  t h i s  h igher 
m o tivation  w i l l  r e s u l t  in  in c reased  search . The o r ig in a l  
person  w il l  th u s i n i t i a t e  more search  in  the  tim e a v a ila b le  
than  th e  o th e r  person .
The type o f m o tiv a tio n  re fe r re d  to  here i s  what would 
probably  be c a lle d  achievement m o tiv a tio n  i . e .  i t  i s  an 
in d ic a t io n  o f th e  p e rs o n 's  a s p ira t io n s  w ith  regard  to  s p e c if ic  
ta s k s . In  a c e r ta in  sense th en , th e re  may be no th ing  
re v o lu tio n a ry  in  th e  above co n ten tio n . Munn (1966) d e sc rib es  
th e  sense o f i t : -
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"... anything th a t  i n i t i a t e s  a c t iv i ty ,  whether 
e x te rn a l o r in te rn a l»  i s  m o tiv a tin g . In  psychology, 
however, th e  term s m o tiv a tio n  and motive r e f e r  to  
a c t iv a t io n  from w ith in  th e  organism . Thus m otivated 
behaviour i s  in te rn a l ly  a c tiv a te d , o r a t  l e a s t  m odified 
by, in te r n a l  co n d itio n s"  (page 151)#
I t  may only be th en  th a t  what i s  being sa id  in  t h i s  
if
in s tan ce j[ th a t th e  i n i t i a t e d  a c t iv i ty  ta k e s  th e  form o f a 
search . However a g re a t dea l more i s  im plied -  M otivation  
i s  a t r a i t  which has been id e n t i f ie d  ( C a t te l l ,  1965) and 
i s  a sso c ia ted  w ith  a g re a t many o th e r  a sp ec ts  o f behav iour.
I t  would f i t  th e  f in d in g s  in to  a g en era l framework o f 
p sycho log ica l knowledge o f behaviour t r a i t s  o f th e  in d iv id u a l. 
I t  would th u s  seem to  s a t i s f y  th e  co n d itio n s  o f  more than  
one le v e l  o f ex p lan a tio n , and l in k s  th e  p re d ic tio n s  o f  a 
model o f th e  memory b ase , derived  from experim ental evidence 
and guided by c e r ta in  f in d in g s  of p h y s io lo g ic a l p sy c h o lo g is ts , 
to  the  le v e l  o f a b i l i t i e s  and t r a i t s .  The im portance in  
c r e a t iv i ty  o f  th e  m o tiv a tio n a l a sp ec ts  can be seen in  the  
d e s c r ip tio n s  provided by Roe (1962) and MacKinnon (1962).
One no te  o f q u a l i f ic a t io n  must in e v ita b ly  be p laced  in  
t h i s  reaso n in g , and th a t  should be to  the  e f f e c t  th a t  what 
was s e t  out in  th e  p ro p o sa l o f th e  re se a rc h , was a study o f 
O r ig in a li ty ,  namely a c r e a t iv i ty  defined  by th e  frequency 
o f responses in  c e r ta in  c a te g o r ie s . What was ev e n tu a lly  
s tud ied  in  depth  was a s p e c if ic  sm all a rea  o f word p ro d u c tio n , 
fo r  which one can only  claim  a p p lic a tio n  to  O r ig in a li ty  in  
th e  e x tra c tio n  o f v e rb a l m a te r ia l ,  and i t  may be acknowledged
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th a t  th e re  may be a g re a t many a rea s  which a re  in flu en ced  
by O r ig in a li ty  (G u ilfo rd 's ,  1967, model o f th e  i n t e l l e c t  
in d ic a te s  t h i s ) .  I t  i s  w ith  t h i s  in  mind th a t  th e  is s u e s  
are  c l a r i f i e d .
According to  th e  f in d in g s  which have been p resen ted  
h e re , th e re  are  no c o n s is te n t d if fe re n c e s  between th e  
person who produces unusual responses in  a word p ro d u ctio n  
ta s k , in  the  a rea s  of th e  use o f  codes, in  r e t r i e v a l  o r 
r e c a l l ,  in  ev a lu a tio n  o f th e  uniqueness o f item s p re se n ted .
In  th e  model p resen ted  th e re  rem ains only  one p ro cess  which 
can account f o r  th e  d if fe re n c e  in  o u tp u t, and t h i s  i s  Search. 
The suggestion  of how th i s  works in  favour o f th e  more 
O rig in a l person  i s  in  term s o f in c reased  number o f searches
fo r  the  cued item s in  th e  tim e allowed fo r  th e  ta s k . This
can be id e n t i f ie d  n e a tly  w ith  M otivation , a f a c to r  which 
has been found to  p la y  a r o le  in  th e  make-up o f those  who 
are  g e n e ra lly  b e t t e r  a t  open-ended ta s k s .  In te rp re t in g  t h i s ,  
the  p ro p o sa l i s  th a t  th e  c ru c ia l  d if fe re n c e  in  O r ig in a li ty  
(C re a tiv ity )  l i e s  in  M otivation  (g iv en  th e  s p e c ia l i s t  
knowledge req u ired  in  th e  p a r t i c u la r  a rea  o f a p p lic a tio n )  
on th e  le v e l  o f o v e rt te s ta b le  t r a i t s  and in  sea rch  on the 
experim ental le v e l  and p o ss ib ly  in  th e  e x c i ta t io n  o f p a t te rn s
re p re se n tin g  item s o r words, on a more b a s ic  le v e l .  Appendix
18 g ives a more r ig o ro u s  trea tm en t o f  th e  n a tu re  o f th e  
search  p ro cess  and i t s  tem poral param eter, b u t i t  can be 
summarised as  being  a p ro cess  whereby success produces 
fu r th e r  sea rch  u n t i l  th e  a re a  o f in v e s t ig a t io n  i s  exhausted , 
and f a i lu r e  reduces th e  r a te  o f  search .
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BISECTIONS FOR TEE FUTURE
The two l in e s  o f approach r e l a t e  to  th e  two f i e ld s  
of study -  th e  co g n itiv e  p ro cess  o f o r ig in a l i ty  and th e  
study o f memory.
(1) D ealing w ith  th e  form er f i r s t ,  i t  can he seen th a t  
the  main stum bling b lock  a r i s e s  because o f th e  f a c t  th a t  
only the  f i e ld  of v e rb a l o r ig in a l i ty  i s  w ell developed.
Even in  saying th a t  th e  r e s u l t s  which have been p resen ted  
have im p lica tio n s  fo r  th e  world o f th e  c re a tiv e  w r i te r  o r 
p o e t, th e re  must be a q u a l i f ic a t io n .  P sy ch o lo g is ts  have 
as y e t ,  no s u ita b le  model o f language which could p o ss ib ly  
d esc rib e  th e  way words a re  p u t to g e th e r  to  form sen tences 
or how th e se  sen tences are  p rocessed  by th e  r e c e iv e r .
How can sen tences produced by a s u b je c t ,  o r r e c a l le d  by a 
su b je c t be c la s s i f ie d  as unusual o r o r ig in a l?  T his high­
l ig h t s  th e  problem in  a r e l a t iv e ly  w e ll stu d ied  a re a , so 
how can th e  problem be ta ck led  in  th e  f i e ld  o f music o r  a r t?  
Under th e se  c ircum stances, experim ental re se a rc h  w il l  be 
lim ite d  to  the  sim ple type o f open-ended ta sk s  p resen ted  
here o r w i l l  co n cen tra te  on the  g ro ss  psychom etric type o f 
study which may say l i t t l e  about the  in d iv id u a l. The 
development o f a s u i ta b le  system o f c h a ra c te r is a t io n  of a 
c re a tiv e  p ro cess  o r  sim ply the  p ro d u c tio n  o f o r ig in a l  works, 
id e a s , s to r i e s ,  even sen tences would appear to  be a 
d isco u rag in g , long way o f f .  The co n ten tio n  in  t h i s  th e s is  
i s  th a t  f in d in g s  on th e  b a s ic  le v e l  as p resen ted  here 
( i . e .  o r ig in a l i ty  and flu en cy  o f word p ro d u ctio n ) can be
— 2^ 14 —
f i t t e d  in to  th e  framework o f co g n itiv e  s tu d ie s  as th e  
ap p ro p ria te  models emerge, and th a t  th e  techn iques o f 
in v e s t ig a t io n  as pursued h e re , w ith  th e  emphasis on 
measures such as vocabulary  as  in d ic a to rs  o f th e  
in d iv id u a l ' s s ta r t in g  p o in t ,  may p rov ide a mode o f study 
which can be adapted to  th e  changing needs o f th e  
experim ental s i tu a t io n ,
(2) F u rth e r s tu d ie s  in  th e  experim ental Psychology o f 
memory a re  suggested in  th e  d ir e c t io n  o f th e  in d iv id u a l 
and the  n a tu re  o f th e  ta sk  involved in  th e  s to rag e  and 
r e t r i e v a l  o f  item s from th e  v a s t expanse and re so u rce s  
o f memory. This means p re fe r r in g  th e  s tu d ie s  o f p ro d u ctio n  
o f item s to  th e  exam ination o f lim ite d  s e ts  o f p resen ted  
item s which th e  su b je c t has to  r e c a l l  o r recogn ise  a t  some 
accepted in te rv a l  in d ic a t iv e  o f sh o rt term  o r long term 
memory. As a lso  s ta te d  in  the  te x t  above, the  estab lishm en t 
o f b as ic  m easures o f th e  in d iv id u a l 's  cap ac ity  in  term s of 
th e  words a v a ila b le , th e  method o f o rg a n isa tio n  which may 
be id io s y n c ra t ic ,  could be c ru c ia l  v a r ia b le s  in  th e  
experim ental study o f v e rb a l memory. I f  th e  development 
o f t h i s  type o f approach i s  deemed to  have been very  slow 
much o f th e  blame fo r  t h i s  may be la id  a t  th e  door of 
computer m odelling . These models a re  o f te n  based on 
in s u f f ic ie n t  knowledge o f th e  base o f  memory. This occurs 
sim ply because in  o rd er to  ex p la in  the  f in d in g s  o f 
p re s e n ta t io n - re c a l l  s tu d ie s ,  th e  computer program must be 
given a memory base which can dea l w ith  incoming m a te r ia l 
u n t i l  i t  i s  req u ired  and can th en  be r e c a l le d . The problem
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here i s  th a t  t h i s  can he done very  e a s i ly  hy a computer -  
a f t e r  a l l  i t s  reco rd in g  and s to rag e  f a c i l i t i e s  a re  th e  
b a s is  o f i t s  design  and u se fu ln e ss . Simple r e p re s e n ta tio n s  
o f s to red  item s can th en  be made "which w il l  allow  te s t in g  
o f th e  f a c to r s  in f lu en c in g  th e  p r e s e n ta t io n - r e c a l l  paradigm .
ÎTo fu r th e r  in fo rm ation  o f th e  workings of th e  memory base 
have been re q u ire d , and th e  term s s to rag e  and access come 
to  be used only  in  th e  computer sense. The b a s ic  d i f f i c u l t y  
in  a l l  t h i s  i s  th a t  th e  human system i s  no t sim ply a s to rag e  
system , bu t i s  a le a rn in g  system , a system which r e f l e c t s  
experience probably  in  ep iso d es, in  a dynamic, changing way. 
An i l l u s t r a t i v e  d if fe re n c e  may be th a t  a computer w il l  more 
n a tu ra l ly  use a re d u c tiv e  coding system , as in  a l ib r a r y ,  
and a human system i s  much more prone to  use e la b o ra tiv e  
coding. The d if fe re n c e s  a re  immense and the  l im ita t io n s  
imposed by adoption  only  o f  th e  s to rag e  a t t r i b u te s  o f  a 
computer, a re  pronounced. More in fo rm atio n  about th e  human 
memory base i s  re q u ire d .
At the  same tim e a l l  in fo rm ation  should be used in  the  
m odelling. The su ggestion  i s  in  l in e  w ith  th e  sta tem ent o f 
K iss , th a t  i t  i s  no t n ecessary  to  be p h y s io lo g ic a l in  d ea lin g  
w ith  memory, bu t p h y s io lo g ic a l f in d in g s  should no t be ignored .
B ringing th e se  id eas  to g e th e r  th e  fu tu re  o f re se a rch  
may be towards the exam ination in  d e t a i l  o f word p roduction  
ta sk s  in  those  who are  recognised  as c r e a t iv e ,  and e s ta b l is h ­
ment of th e  proposed r e l a t io n  w ith  m o tiv a tio n . The key 
technique in  experim ental s tudy  must be p ro d u c tio n .
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To some e x te n t th e re  a re  some s ig n s  th a t  s im ila r  techn iques 
a re  coming to  th e  fo re . T u lv ing’s (1962) n o tio n  o f 
su b je c tiv e  o rg an iz a tio n  in s t ig a te d  re se a rc h  o f th e  n a tu re  
examining th e  s u b je c t 's  imposed o rg a n iz a tio n , bu t on ly  in  
th e  accepted framework o f a p resen ted  lim ite d  s e t  o f item s.
I t  might be more r e a l i s t i c  o r n a tu ra l  to  o b ta in  p ro d u ctio n  
fo r  the d es ired  a t t r i b u te  and then  to  work backwai’ds as h e re , 
towards p re s e n ta tio n  and a l l  th e  re le v a n t m easurable v a r ia b le s  
such as response speed, re c o g n itio n  e tc .
In  conclusion  th e n , th e  model developed can account 
fo r  th e  r e s u l t s  ob tained  in  th e  rep o rted  experim ents.
I t  has im p lic a tio n s  f o r  techn iques o f study in  th e  f i e ld  
of memory and makes su g g estio n s as to  a p p lic a tio n s  to  the  
le v e l  o f co g n itiv e  fu n c tio n in g , v ia  th e  c o n s tru c t o f 
m o tiv a tio n . C onclusions a t  p re s e n t,  must be lim ite d  to  
the  f ie ld  o f v e rb a l memory re p re s e n ta tio n . How and whether 
they  can be tru e  o f o th e r  a sp e c ts  o f th e  memory p ro ce ss , 
rem ains to  be seen.
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In s tru c t io n s  to  S ub jec ts 
Experiment 1.
Each ch ild  was provided w ith  a book le t w ith  th e  
numbers 1 to  30 p r in te d  a t  in te rv a ls  on th e  pages,
3 to  a page, as in d ic a t io n s  o f  th e  d i f f e r e n t  words to  
which they  were to  make a s s o c ia tio n s  -  th u s th e re  was 
p le n ty  o f space fo r  th e  a s so c ia tio n s  to  each word to  be 
w r i t te n  in .
"W ill you p u t your name, c la s s  and date  o f b i r t h  on 
th e  back. I  have come here to  ask you to  help  out w ith  
a study . I t  has to  do w ith  the  id e a s  you have about 
c e r ta in  th in g s . There a re  3 main p a r t s  and I ' l l  ex p la in  
each one as we come to  i t . "  (check each has a s c r ip t  and 
a p e n c il)
"W ell, th e  f i r s t  p a r t  w i l l  be s p l i t  up in to  2 se c tio n s  
between which you w il l  have a sh o rt b reak . What i s  going 
to  happen i s  th a t  you w il l  be shown a key word and what you 
have to  do i s  to  w rite  down what th e  word rem inds you o f , 
what i t  makes you th in k  o f . As soon as  you have w r i t te n  
down your f i r s t  id e a , I  want you to  look up, look back a t  
th e  key word and see whether i t  makes you th in k  o f  something 
e l s e ,  something d i f f e r e n t .  You th en  w rite  down th a t  id ea  
and continue l ik e  th a t  t i l l  you ru n  ou t o f  id e a s ."
"The key w il l  be w r i t te n  on a card which I  w i l l  hold 
fo r  you to  see . You w il l  have 40 seconds fo r  each word.
Oh, ju s t  one l a s t  th in g  b efo re  we s t a r t ,  w il l  you pu t
a ) ,  b ) ,  c ) ,  e tc .  fo r  each d if f e r e n t  id ea  th a t  you pu t down."
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”I s  th a t  c le a r  now? Are th e re  any questions?
O.K. then  le t* s  begin.**
A fter th e  f i r s t  15 words were completed th e re  was a 
5 m inute break  during  which tim e th e  f i r s t  p a r t  o f  th e  
b o o k le t, numbers 1 to  15 was c o lle c te d  and th e  second h a lf  
16 to  50 , was given ou t aga in  asking su b je c ts  to  w rite  
t h e i r  names. Another 15 key words were p resen ted  fo r  th e  
same le n g th  o f tim e and th e  b o o k le ts  were c o lle c te d .
(2) Each su b je c t was provided w ith  a s e t  o f 20 cards 
3** X 2” t i e d  w ith  an e l a s t i c  band.
*’Undo th e  e l a s t i c  band from th e  cards and count them.
Make sure  th e re  a re  20 th e re .  Put them in  2 p i l e s  o f  10.
F i r s t  o f a l l ,  take  one p i l e  and on each card o f th a t  p i l e  
I  want you to  w rite  one word. The word must have 2 s y l la b le s ,  
th a t  i s  l ik e  "b re a k fa s t” o r  "mcrnj^ng" and i t  must be a noun. 
Now the  im portan t th in g  i s  th a t  th e  word has to  be unusual, 
i t  must be one which we don*t o f te n  come a c ro s s . Each word 
must be d i f f e r e n t .  Try to  choose d i f f e r e n t  c a te g o r ie s .
So, one word on each card in  th e  f i r s t  p i l e  and th e  word 
has to  be unusual and have 2 s y l la b le s  and be a noun.
A fter you w rite  a word tu rn  th e  card over face  down. O.K. 
go ahead." Allow 10 m inutes.
"Stop now -  in  each co rn er I  want you to  p u t th e  c a p i ta l  
l e t t e r  "A”. "A" on "every ca rd " .
Now tak e  th e  second p i l e .  I  want you to  do th e  same 
except t h i s  tim e you must choose words which a re  common, 
words which we came ac ro ss  a l l  the  tim e. Again one word
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on each card and th en  tu rn  i t  over. The word must have 
2 s y l la b le s  and be a noun -  remember i t  must be a u sua l 
word. O.K. go ah ead .”
A fter 10 m inutes:
"On each card in  t h i s  p i l e ,  w i l l  you p u t th e  l e t t e r  
"B" in  th e  co rn er. F in a lly  on th e  l a s t  ca rd , on th e  back, 
w il l  you p u t your name. Put th e  ca rd s to g e th e r  and sh u ff le  
them, mix them up com pletely . I ' l l  b r in g  round th e  next 
p a r t . "
For th e  f in a l  p a r t  o f t h i s  se ss io n  th e  su b je c t was 
provided w ith  a b o o k le t o f 20 pages w ith  a random o rd erin g  
(unique to  each su b je c t)  o f a s e r ie s  o f  nonsense s y lla b le s  
p r in te d  one to  a page on th e  le f t-h a n d  s id e .
"Have you sh u ffled  th e  ca rds w ell?  Turn them face  
down on th e  desk. Open th e  booklet# On th e  le f t-h a n d  s id e  
you w il l  see a word, a 3 - l e t t e r  word. What you have to  do 
i s  to  p u t each one o f  your words nex t to  one o f  th e se  words 
(on each page o f th e  b o o k le t) . When I  t e l l  you to  s t a r t  
I  want you to  tu rn  th e  f i r s t  card o v e r, and w rite  i t  ac ro ss  
from the  3 - l e t t e r  word on th e  f i r s t  page o f th e  b o o k le t.
Then underneath  i t ,  in  th e  b o o k le t, I  want you to  copy the  
3 - l e t t e r  word which goes w ith  i t . "
(Demonstrate on blackboard)
"You have then  to  t r y  to  th in k  o f th ese  2 words to g e th e r . 
Once you have done th i s  p la c e  th e  card a t  th e  bottom o f the  
p i l e ,  tu rn  over th e  page and do th e  same th in g  fo r  th e  next
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card and th e  next page# Try and th in k  o f the  2 words 
to g e th e r and then  move on to  th e  nex t one and so on 
t i l l  th e  end# When you come to  th e  end p u t th e  e l a s t i c  
band round th e  ca rd s , shu t th e  b o o k le t and p u t your name 
on th e  back. Leave them on your desk and they  w il l  be 
c o l le c te d ."
In  th e  second se ss io n  th e  su b je c t was p resen ted  w ith  
a blank sh ee t o f  pap er.
"On th e  sheet in  f ro n t  o f  you, pu t your name, a t  th e  
to p . You w il l  remember th a t  t h i s  morning you had to  f i l l  
in  a book le t and w rite  a word which you had thought up 
above a 3 - l e t t e r  word. A ll you have to  do on t h i s  sh ee t 
o f  paper i s  to  remember th e se  words, bo th  your word and 
th e  3 - l e t t e r  word which went w ith  i t ,  and w rite  them down 
to g e th e r in  a l i s t .  Try to  remember th e  ones which went 
to g e th e r  and w rite  them down. O.K. go ahead. "
A fter a few m inutes and e s p e c ia l ly  i f  th e  su b je c ts  
could not p a i r  any o f  th e  words and th e  nonsense s y l la b le s .
" I f  you can ’t  remember th e  ones which went to g e th e r , 
w rite  down th e  ones "you can r e c a l l  a lo n e ."
S ubjects were stopped a f t e r . 15 m inutes and th e  sh ee ts  
o f paper c o l le c te d . B ooklets c o n s is tin g  o f 4 pages were 
d is t r ib u te d .  On th e  f i r s t  2 pages were s e r ie s  o f  c i r c le s  
1" in  d iam eter, w ith  th e  in s t ru c t io n s  a t  th e  top  o f th e  
page to  draw an o b je c t which had a c i r c le  as th e  main p a r t .
273
"Put your name, c la s s  and d a te  o f  b i r t h  on th e  back 
o f th e  b o o k le t. Don’t  tu rn  th e  b o o k le ts  over y e t .
The item s here a re  designed to  see i f  you can use 
your im ag ina tion , to  see how w ell you can th in k . We want 
to  see how many id e as  you have about d if f e re n t  th in g s .
This i s  no t a t e s t ,  s in ce  th e re  a re  no r ig h t  o r  wrong 
answ ers, bu t th e re  w i l l  be a tim e l im i t  fo r  each q u es tio n , 
so th a t  you should use your tim e w ell and work as ra p id ly  
as you can w ith  com fort.
Put down every id ea  you have no m a tte r how s i l l y  i t  
sounds to  you. D on 't tu rn  th e  page u n t i l  you a re  to ld  to  
do so , o r u n le ss  i t  says so a t  th e  bottom o f th e  page.
O.K. tu rn  th e  bo o k le t over.
See how many o b je c ts  you can sk e tch  which have a 
c i r c le  as th e  main p a r t .  J u s t  use a few l in e s  on c i r c le s  
to  id e n t i f y  your id e as  which might s t a r t  w heel, ty r e ,  
s te e r in g  wheel and so on. Tour l in e s  may be in s id e  o r 
o u ts id e  th e  c i r c l e ,  o r  b o th  in s id e  and o u ts id e . W rite the  
name o f th e  o b je c t you have sketched underneath  i t .
A ll r ig h t  go ah ead ."
10 m inutes a re  allow ed.
"Stop, p e n c ils  down. Turn over th e  page. On t h i s  page 
end th e  nex t one a re  3 q u es tio n s: What would happen i f  man
could be in v is ib le  a t  w il l?  What would happen i f  a hole 
could be bored through th e  ea rth ?  What would happen i f  
th e  language o f th e  b ird s  and anim als could be understood 
by man?"
— 274 «"
"Now w rite  down a l l  th e  consequences which you th in k  
th e re  would be i f  th e se  th in g s  came about. W rite th e  
answers to  each one under th e  q u es tio n  on th e  page.
A ll r i g h t ,  go ahead."
A fte r 5 m inutes
"Stop, p e n c ils  down. Make su re  you have p u t name, 
c la s s  and d a te  o f b i r t h  on th e  back. "
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Appendix 1.
Key Words p resen ted  fo r  Continuous A ssoc ia tion .
1. Engine 16. Elbow
2. Wisdom 17. Tennis
3. F o res t 18. P latform
4. O yster 19. Absence
5. Panic 20. Budget
6 . L eather 21. Acre
7* B u lle t 22. Device
8 . Drama 23. Response
9# Goodness 24. Accent
10. Region 25. Navy
11. Muscle 26. Presence
12. Author 27. Candle
13. P icn ic 28. Adult
14. C ircus 29. Message
15. T o u ris t 30. Oven
Draw as many th in g s  as you can which have a 
c i r c le  as the  main p a r t .
W rite th e  name of th e  o b je c t underneath .
/ ' \
\
y
J
T urn Over
"X.
/ y
\
.y
Do not tu rn  page u n t i l  to ld  to  do so
What would happen if man could he invisible 
at will?
%at would happen if a hole could be bored 
through the earth?
Turn Over
^ 4 -
What would happen if the language of birds and 
animals could be understood by man?
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Raw Data fo r  Subjects in  Experiment 1,
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1. 60.0 0 75.0 12.5 30 23.13 13.71 44.40 80 .0 60.73
2. 77.78 33.33 33.33 0 25 30.45 30.27 33.30 86.1 50.0
3. 66.67 11.11 42.86 14.29 45 11.83 16.65 11.10 58.33 46.43
4. 66.67 22.22 77.78 33.33 50 10.17 6.24 33.30 72.23 44.45
5. 60.0 0 66.67 16.67 30 26.19 21.19 66.6 90 .0 41.68
6. 77.73 44.44 87 .5 50.0 45 12.01 16.65 11.10 58.33 34. 3a
7. 100.0 0 50.0 12.5 30 19.85 3.70 53.30 62.5 53.13
8 . 33.33 11.11 62.5 25.0 40 27.01 44 .4 33.3 77.78 65.63
9 . 40 .0 0 37.5 37.5 45 29.54 35.86 66.6 90 .0 62 .5
10. 66.67 22.22 42.86 14.29 25 23.77 22.2 61.84 80.55 61.85
11. 66.67 22.22 28.59 0 40 29.95 16.65 41.62 69.45 60.73
12. 44.44 11.11 44.44 33.33 35 23.52 29.97 33.3 44.45 58.33
13. 75.0 25.0 75.0 25.0 30 13.39 10.25 22.2 56.25 68.75
14. 42.86 0 66.67 22.22 20 43.27 21.05 19.98 78.58 55.55
15. 30.0 10.0 71.43 71.43 45 30.16 18.5 38.85 80.0 60.73
16. 70.0 10.0 42.86 28.57 50 31.98 18.16 42.81 92 .5 57.15
17. 20.0 0 50.0 0 0 35.63 10.0 55.5  100.0 62 .5
18. 75.0 0 40 .0 20.0 25 26.36 13.32 13.32 59.38 62 .5
19. 77.78 11.11 75.0 12.5 20 21.92 43.29 38.06 93.68 62.5
20. 42.86 14.29 33.33 11.11 20 30.05 14.58 37.46 85.73 47.23
21. 87.5 50.0 62.5 0 35 26.75 15.77 27.75 65.63 65.63
22. 62.5 0 50.0 0 35 15.55 23.79 4 4 .4 71.88 79.18
23. 44.44 0 83.33 0 0 21.07 22.91 33.3 94.45 41.68
24. 0 0 20.0 0 0 28.42 16.62 24.97 85 .0 50.0
25. 37.14 14.29 50.0 12.5 50 38.48 47.87 4 4 .4  100.00 75.0
26. 33.33 0 50.0 12.50 15 24.34 14.27 39.96 62 .5 59.38
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Raw Data Continued
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27. 57.14 0 33.33 16.67 40 18.66 23.31 29.00 82.15 29.18
28. 80 .0 60.0 66.67 11.11 50 35.38 29.14 66.60 90 .0 47.23
29. 42.86 0 55.56 11.11 25 9 .16 13.32 49.95 71.43 63.9
30. 57.14 42.86 87.50 50.0 50 16.86 12.11 16.65 78.58 46.88
31. 42.86 28.57 37.50 12.50 45 30.02 7.40 0 67.85 75 .0
52. 62.50 0 57.14 0 40 19.61 3.70 55.50 65.63 46. 43
33. 55.56 0 33.33 16.67 45 27.75 19.03 41.62 63.9 58.33
34. 66.67 0 40 .0 0 20 28.18 19.03 55.50 83.33 42 .5
35. 85.71 0 62.50 12.50 35 25.84 16.65 19.03 67.85 53.13
56. 100.0 22.22 22.22 0 35 21.86 12.95 22.20 55.55 61.1
37. 33.33 0 80.0 20.0 45 20.81 16.65 22.20 75.0 40 .0
38. 60.0 30.0 71.43 14.29 30 12.65 33.30 26.64 60.0 42.85
39. 42.86 0 44.44 11.11 30 17.65 0 33.30 46.43 63.9
40. 60.0 40 .0  100.0 28.57 40 49.43 28.18 41.62 65.0 42.85
41. 16.67 16.67 14.29 14.29 30 21.30 45.19 24.97 87 .5 50.0
42. 66.67 44.44100.0 28.57 65 15.88 23.31 11.10 52.78 28.58
43. 40 .0 0 42.86 28.57 15 21.06 12.11 22.20 60.0 57.15
44. 33.33 11.11 28.57 0 65 33.22 26.16 19.03 52.78 70.83
45. 14.29 0 16.67 16.67 10 11.53 27.06 33.30 64.28 70.83
46. 33.33 16.67 85.71 14.29 20 23.56 28.18 19.98 50.0 32.15
47. 57.14 28.57 77.78 11.11 15 14.91 31.66 19.98 85.73 77.78
48. 75.0 0 70.0 10.0 10 24.29 33.30 41.62 87 .5 57.5
49. 0 0 0 0 15 14.76 9.99 8 .3 2 43.75 50.0
50. 60.0 20.0 40 .0 0 5 20.64 30.94 26.64 50.0 65 .0
51. 75.0 0 44.44 11.11 15 16.87 19.42 59.94 75.0 61.1
282
Appendix 3
"L is t o f  words generated  as Unusual" 
frequency o f  Thorndike-Lorge
words v én é ra tio n frequency
a c to r 1 23
a i rp o r t 1 3
an thrax 2 1
an tiq u e 1 9
arm pit 1 1
atom 2 8
a u s tin 1 3
b a llo o n 2 17
b a l lo t 1 14
banquet 1 18
barmaid 1 Y
batman 2
beauty 1 AA
beaver 1 23
bedroom 1 35
beehive 1 1
b e l ly 1 10
b e lta n e 1
b is c u i t 2 14
bism uth 1 X
blackbeard 1
blackboard 2 9
b ladder 1 2
b la n ty re 1
b re a k fa s t 1 A
b r ie fc a s e 1
b ro th e l 1 X
budgie 6
bureau 2 44
b u t te r 1 AA
b u tto ck s 2 1
cabbage 5 16
cannon 1 21
ca ro l 1 3
c a rr ia g e 1 46
c a rro t 1 9
c e llo 1 X
C e ltic 5 2
chicken 1 A
china 1 A
chipmunk 1 7chopper 1 2
clamour 2 14
classroom 1 3
clover 1 12
cobbler 3 8
c o ff in 1 11
co lleg e 1 AA
convoy 1 3
co rn flak e 1
coward 1 22
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"List of words generated as Unusual"
word frequency o f 
v en e ra tio n
Thorndike-Lorge
frequency
cran k sh aft 1
c rescen t 1 6
croquet 1 1
crumpet 4 Y
cymbal 1 3
d a lto n 2
damask 2 4
dancing
dandruff 1 X
dashboard 1 X
demon 1 8
d e v il 1 A
dinner 1 AA
donkey 2 16
doormat 1
dragon 2 22
drawbridge 2 3
d r i f t e r 1
^egghead 1
evening 1 AA
exam 2 28
ey eb all 3 1
eyebrow 2 12
ey e lid 1 9
f a i r y 2 35
female 1 38
firew ork 1 3
f is h e r 1 8
fishman 3
flow er 1 AA
fo o tb a l l 4 26
forenoon 1 9
fu e l 1 ' 21
garage 1 14
gargoyle 1 X
g atep o st 1 X
gecko 1 Y
g ir a f f e 1 1
g o b lin 1 14
grapeshot 1
groundhog 2
g u ita r 3 4
guru 1
haddock 1 1
hades 1 2
haggis 6
h a irc u t 3
h a l te r 1 5
hammer 1 34
handle 1 A
handwork 1 X
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"L is t o f  words generated  as Unusual"
word v en e ra tio n frequency
harness 1 29
h a tc h e t 3 8
haystack 1 1
headstone 1 X
highway 1 54
hobo 1 1
hopscotch 1
hoover 1 33
hornet 6 3
h orses 1 A
ho tspur 3 X
houseboat 1 X
howkin 1
hudson 1 30
inkw ell 2 X
ishm ael 1 1
is la n d 1 AA
i s l e t 1 3
jackboot 1 X
jackdaw 1 1
ja c k e t 1 22
jaund ice 1 1
jodhpur 1
ju n c tio n 1 8
juno 1 7
kennel 2 6
k e s t r e l 1
k n ick ers 1
labour 1 AA
lampost 3 X
lamprey 1 X
lemming 2
le t tu c e 1 12
le v i 4 1
le v i t e 6 1
l i b e l 1 2
l i l o 1
l io n 1 A
loony 1 X
lumbet 2 34
mangle 1 3
mango 1 1
marine 3 17
m aster 1 AA
m atte r 3 AA
mermaid 1 2
m etal 1 A
m eter 2 12
m igraine 1
mildew 1 3
mirage 1 1
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"L is t o f  words generated  as Unusual" 
frequency o f  Thorndike^Lorge
word v e n e ra tio n freq i
m is s ile 1 2
mobile 1 2
money 1 AA
monkey 1 23
mongol 1 2
mongoose 1
moron 1 X
mural 2 3
music 1 AA
musket 1 8
neu tron 1
n ig g er 1 2
nightim e 1 1
n o s t r i l 2 13
odour 2 27
onion 1 23
orgasm 1
o u tc ry 2 7
pak ie 1
p a n tie s 1
p a rc e l 1 23
p a r ro t 1 9
passage 2 AA
p a te r 1 X
p a tro n 1 17
p e n c il 1 40
person 1 AA
pheasan t 2 3
ph y sics 1 3
p i r a te 2 12
p is to n 1 3
p la tfo rm 1 33
p l i e r s 1 X
pocket 1 A
poolewe 1
power 1 AA
prim rose 1 9
prism 1 3
prophet 3 23
p ro to n 1
p u n te r 1
ra ja h 1 1
rampage 1 X
ran g ers 3 3
r a p i s t 1
r e c to r 1 6
re g a l 1 6
re in d e e r 1 6
r e p t i l e 1 8
re se a rc h 1 22
rhombus 1
rhubarb 3 3
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"List of words generated as Unusual"
words
frequency o f  
v en e ra tio n
Thorndike-Lorge 
frequency
roman 1 A
romance 1 25
rubber 2 35
rubbish 1 8
ru ler 1 32
runner 1 15
sabbath 2 9
Safeway 2
salmon 1 14
sambo 1
samson 1 4
satan 2 8
Saturn 1 7
sausage 14 10
schoolbag 1
Scotland 1 30
seaman 1 5
seesaw 2
sewage 1 1
sheepdog 1
shotgun 1 3
sinner 1 8
skeebies 1
skelp in 1
sk iing 1
skinhead 3
skipper 1 7
s la te r 1
smoker 1 3
snotter 1
socket 1 6
solder 2 2
spasm 1 2
sp a stic 7
s p it f ir e 1
s ta l l io n 1 1
steamer 1 28
stinker 1
stoater 1
stocking 1 34
stra in er 1 1
stripper 1
suedehead 1
su ltan 1 14
support 2 AA
swimming 1
symbol 1 17
t a r i f f 2 18
teabag 1
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" L is t o f Words Generated as Unusual"
frequency o f  Thorndike-Lorge 
v en e ra tio n _______ frequency
tenn is 2 18
t ig e r 1 30
tig g e r 2
tombstone 1 2
to n s il 1 3
toucan 1
trumpet 1 17
tumbler 1 4
turban 1 3
turm 1 1
turnip 1 10
turnup 1
tw ilig h t 1 29
tyrant 1 13
udder 1 2
valour 2 8
vampire 3 1
venture 1 33
verses 1 38
v irg in 1 17
waders 1
warhead 2
warlock 1
weather 1 AA
weaver 1 7
werewolf 2 X
wigwam 2 9
window 1 AA
windscreen 2
w ire less 1 11
wizard 6 8
wrangler 1 X
xeon 1
yashmak 2
zebra 1 2
Zulu 1 1
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"List of words generated as Usual"
frequency o f Thorndike-Lorge 
word v en e ra tio n  frequency
actor 1 28
a ir cra ft  2 2
aussie 1
austin  2 3
bacon 1 12
balloon 1 17
barber 1 16
barmaid 1 T
baton 1 1
bedroom 3 35
b elr in g  1 X
b ib le  1 25
biro 1
b isc u it  1 14
blackboard 9 9
b lazer 4 X
bonnet 1 10
bookcase 3 3
b o tt le  1 A
breakfast 11 A
b rie fca se  1
brother 3 AA
budgie 2
build ing 2 AA
butter 2 AA
button 4 39
cabbage 1 16
canal 1 48
candle 1 43
canoe 1 32
canteen 1 2
cardboard 1 5
carpet 1 24
carrot 8 9
C eltic  1 2
chemist 3 10
chimney 1 30
chopper 1 2
Christmas 1 A
cigar 5 16
classroom 4 3
cobbler 1 2
cockroach 1 1
coffee  1 A
co lla r  1 44
common 1 AA
concert 1 21
contour 1 4
cooker 1 1
corgi 1
cornflake 1
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word
"List of words generated as Usual"
Thorndike-Lorge 
frequency
frequency o f 
v en e ra tio n
c o r r ie s 1
council 2 A
country 1 AA
coward 1 22
crombie 3
cupboard 1 12
c u r ta in 1 A
d e n t is t 4 9
d inner 14 AA
d iv e r 1 4
doctor 3 AA
d riv e r 4 40
duchess 1 12
d u stb in 2
E as te r 1 10
elbow 1 26
engine 3 A
evening 3 AA
exam 2 28
e x i t 1 8
ey eb a ll 1 1
eyebrow 4 12
fa th e r 2 AA
f ig h te r 1 14
f in g e r 2 AA
f i r e f l y 1 3
floo rboard 1
fo o tb a l l 11 26
forenoon 1 9
garden 2 AA
g la sse s
g o ld f ish
3
1 1
grandad 1
grocer 1 11
g u ita r 2 4
gumboot 1
g u tty 1
haggis 1
handle 2 A
headman 1 1
hockey 1 3
homework 1
horses 1 AA
h o te l 1 A
inkstand 1 X
ja c k e t 3 22
j e l l y 1 19
je  sus 1 18
jumper 2 3
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"L is t o f words generated  as Usual"
word frequency of v en e ra tio n
Thorndike-L(
frequency
k e t t l e 2 27
k itch en  
k r is p ie s
4
1
AA
lamppost 2 X
le a th e r 1 A
lesso n s 1 A
le t tu c e 3 12
le v i 2 1
l ig h te r 5 1
l ip s t i c k 1 4
madman 1 6
matches 4 A
m ilestone 1 1
minute 2 AA
m irro r 1 46
monday 4 40
money 3 AA
mongrel 1 2
monkey 1 23
morning 9 AA
m orris 1 13
mother 3 AA
motor 2 A
moustache 1 1
music 3 AA
needle 2 34
n ig h t ime 1 1
n ip p le 4 X
n o s t r i l 1 13
number 1 AA
onion 1 23
o y ste r 1 23
packet 1 7
pan ther
p a n tie s
1
2
3
papa 1 34
paper 7 AA
parchment 1 8
p a rro t 1 9
pavement 4 16
p e n c il 8 40
people 6 AA
pepper 1 27
person 1 AA
p ic tu re 4 AA
p i lo t 2 26
pimple
p ip e lin e
1
1
1
pocket 1 A
p o lic e 2 A
p o lis h 1 28
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word
"L is t o f words generated  i
frequency o f Thorndi 
v e n e ra tio n  freq i
po rrid g e 1 2
p o r tio n 1 A
p ray er 1 A
p rin c e ss 1 45
program 3 46
p u p il 5 A
railw ay 1 A
ran g ers 2 3
record 2 AA
re g a l 1 6
r iv e r 2 AA
ro ad ie 1
ro v er 1 15
rubber 3 55
rugby 2 2
rugger 1
r u le r 1 32
sandwich 1 23
sausage 2 10
sav iour 1 7
s c is s o rs 1 8
seaside 1 4
sheepdog 1
shopper 1 1
shopping 2
sidewalk 1 18
sin g er 1 20
s i s t e r 4 AA
skinhead 1
s o ld ie r 2 AA
spaceship 1
sp a s tic 1
sp id e r 2 24
s p i t f i r e 1
s ta t io n 1 AA
steamboat 1 13
studen t 1 . A
su b jec t 2 AA
sugar 3 AA
summer 1 AA
sundown 1 5
sunset 1 24
supper 2 A
tadpole 2 2
ta x i 1 17
teab reak 1
teach er 20 AA
tic k e t 1 A
t o i l e t 6 11
too thbrush 2 3
to r to is e 1 6
t r a f f i c 1 36
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"List of words generated as Usual"
word
frequency o f 
v en e ra tio n
Tborndike-Lorge
frequency
tr a v e l 1 AA
trium ph 1 41
tro u s e rs 7 21
tum bler 1 4
tunnel 1 22
tu rb an 2 5
tu rn ip 2 10
vanguard 1 1
v i s i t 1 AA
washing 1 16
w ater 1 AA
w eather 2 AA
window 9 AA
w in ter 1 AA
woman 3 AA
woodwork 1 4
woodworm 1
worker 2 A
workings 1 32
w ritin g 1 39
zebra 1 2
zulu 1 1
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Experiment 2 T ests  and In s tru c t io n s
F i r s t ,  each su b je c t i s  g iven a b lank  sh ee t o f A4 paper. 
"Could you w rite  your name on th e  paper -  any means o f 
id e n t i f ic a t io n  w il l  do. Make sure t h i s  matches up to  th a t  
in  the  second p a r t  o f  th e  experim ent.
1) F i r s t  o f a l l ,  I 'd  l ik e  you to  w rite  down 10 words.
These words must have c e r ta in  c h a r a c te r i s t ic s :
a) they  must be 2 - s y lla b le  nouns,
b) they  must a l l  be d i f f e r e n t  from one an o th er,
c) they  must be words which you con sid er unusual, 
uncommon, in f re q u e n tly  used in  th e  language.
You w il l  have around 15 m inutes fo r  t h i s . "
A fter about 5 m inutes i f  th e  su b je c ts  were no t making 
very  much p ro g re ss , th e  fo llow ing  was suggested;
"Think up d if f e re n t  c a te g o r ie s  o f th in g s  and th en  p ick  an 
in s tan ce  o f t h i s  which i s  u n u su a l."
2) Having c o lle c te d  th e  sh e e ts  o f  paper a f t e r  15 m inutes 
o r b efo re  i f  the  su b je c t had f in ish e d  to  h is  s a t i s f a c t io n ,
a book let con ta in ing  th e  words to  be ra te d  and th e  vocabulary  
t e s t  was p laced  face  down in  f ro n t  o f  th e  su b je c t.
"Again could you pu t your name on th e  back o f th e  b o o k le t.
Do not tu rn  over y e t .  There w i l l  be a  s e r ie s  o f words 
p r in te d  on th e  f i r s t  2 pages. I  want you to  r a t e  each word 
according  to  i t s  unusualness o r in frequency . That i s ,  
b eside  each word you should p u t a number -  1 i f  i t  i s  very  
common, 2 , 3i 4» 5 as i t  becomes more unusual and r ig h t  up
-  2 9 4  -
to  10 which i s  th e  most uncommon. So, you have a 10 
p o in t sc a le  fo r  unusualness -  the  same s o r t  o f  th in g  
you had when you thought up th e  words. Go through th i s  
f a i r l y  qu ick ly . Don’t  stop  to  ponder a word too  long .
Put a number b eside  every word and complete th e  2 p ag es ."
A ll su b je c ts  f in ish e d  w ith in  5 m inutes.
3) Vocabulary t e s t
"The next p a r t  t r i e s  to  see i f  you know th e  meanings o f 
words, bu t you g e t some help  s in ce  i t  i s  a m u ltip le  choice 
answer. Turn over th e  page.
You have 3 pages o f words. The words in  c a p i ta l  l e t t e r s  
a re  th e  ones which you must f in d  th e  meaning o f . You do 
t h i s  by u n d erlin in g  th e  word from th e  group o f 5 which i s  
most s im ila r  in  meaning to  th e  word a t  th e  top  in  c a p ita ls ,  
Go ahead and complete th e  3 p ag es ."
Value 'lo is  the  most urm.sual5 voluo' i,& th e  moat oommoA# 
TJKBER 
ERINCESS 
BATTLE 
PAINTING 
GHERKIN 
FILET 
ONION 
COPPER 
JODHPURS 
SCIENCE 
CHLORIDE 
ANKLET 
PIGEON 
AMOUNT 
PESTLE 
PREFECT 
BURDEN 
TROUBLE 
ITEM
SUBSTANCE
WARFARE
LOCKSMITH
CONCEIT
NAPKIN
DWELLING
BARGAIN
SULTAN
PLANET
PASSPORT
FIREFLY
Value iO is th e  most unusua l; 'value T I s  th »  most oomaoa 
BARREL 
COURTSHIP 
STEEEIAGE 
FOIBLE 
SURTAX 
PREVIEW 
PRODUCT 
MADNESS 
PICTURE 
DECREE 
BOREDOM 
APPLE 
OCEAN 
PERSON 
BLOSSOM 
BULLET 
MONEY 
ABBESS 
GARRET 
CHRISTMAS 
FLOWER 
DAMSEL 
JUSTICE 
TABLE 
ARRAY 
ABODE 
WINTER 
PASSION 
OFFSHOOT 
REVOLT
Vocabulary Scale.
In  each, group o f s ix  words below u n d erlin e  th e  word which 
means the  same as th e  word in  c a p i ta l  l e t t e r s  above th e  
group.
DWINDLE
Swindle
d im in ish
l in g e r
pander
wheeze
compare
LAVISH 
unaccountable s e l f i s h  
rom antic law fu l
ex travagan t p ra is e
WHIM
complain
to n ic
wind
n o ise
fancy
ru sh
SURMOUNT 
m ountain descend
overcome concede
appease snub
BOMBASTIC 
dem oncratic pompous
b ick e rin g  cau tious
d e s tru c tiv e  anxious
RECUMBENT 
f u g i t iv e  cumbersome
unwieldy r e p e l l in g
re c l in in g  p e n ite n t
ENVISAGE 
contem plate a c t iv a te
surround estran g e
enfeeb le re g re s s
TRUMPERY 
w o rth less  h e ra ld ry
e t iq u e t te  h ig h e s t
amusement f in a l
GLOWER 
ex tin g u ish  sh ine
d isg u ise  g lo a t
a e ra te  scowl
PERPETRATE 
ap p ro p ria te  commit
p r o p i t ia te  deface
co n tro l p ie rc e
LEVITY
parsimony
s a lu ta ry
a la c r i ty
v e l l e i ty
f r i v o l i t y
t a r i f f
LIBERTINE 
m issionary  re sc u e r
p r o f l ig a te  canard
re g ic id e  fa rrag o
AMULET
Savoury
f l i r t a t i o n
cameo
ja c k e t
c re s t
charm
QUERULOUS 
a s tr in g e n t  f e a r f u l
p e tu la n t cu rious
in q u ir in g  spurious
RUSE
limb
colour
rude
p a s te
burn
t r i c k
FORMIDABLE 
tremendous unexpired 
f e a s ib le  
rav ish in g
o rd e r ly
remembrance
IMMERSE 
freq u en t hug
rev e rse  dip
r i s e  show
DOCILE
p ass io n a te
dominant
c a re le s s
meek
homely
dumb
VIRILE
demanding
barbarous
vu lgar
fa m il ia r
concise
ro b u st
SULTRY
in s t in c t iv e
su lky
t r i v i a l
severe
muggy
so lid
STANCE
p a r t i t i o n
p o s it io n
glance
fix ed
slope
g r ie f
EFFACE
r o ta te
d isg u s t
d e le te
ad jo in
mark
ascend
SENSUAL 
c o n tro v e rs ia l ca rn a l 
necessary  c ru c ia l
r a t io n a l  c a re fu l
CONSTRUE 
in te r p r e t  s c a t te r
c o n tra d ic t c o l le c t
prophesy anneal
CONCILIATE 
congregate rev e rse
p a c ify  ra d ia te
compress s tren g th en
GARRULOUS 
r id ic u lo u s  d aring
m assive ug ly
ta lk a t iv e  f a s t
LATENT
p o te n t ia l
overburdened
ingenious
h o s t i le
discharged
delayed
OBDURATE 
form idable permanent
h e s i ta n t  o b so le te
e x o rb ita n t stubborn
CRITERION 
su p e rio r c r i t i c
c e r t i tu d e  standard
c la r io n  c r i s i s
PALLIATE 
reg en e ra te  q u a lify
a l le v ia te  im ita te
s tim u la te  e rase
ADULATE
in c rease
admire
f l a t t e r
waver
p ro sp er
in f l a t e
FELICITOUS 
s in c e re  f a i th f u l
v a le d ic to ry  a l t r u i s t i c
voracious opportune
TEMERITY
impermanence
nervousness
p u n c tu a li ty
rashness 
s t a b i l i t y  
submi ss iv en ess
FECUND
escu len t
profound
sublime
o p ta tiv e
p r o l i f i c
s a l i c
ABNEGATE
c o n tra d ic t
renounce
b e l ie
decry
execute
assemble
TRADUCE
challenge
suspend
m isrep resen t
a tte n u a te
e s ta b l i s h
conclude
VAGARY
vagabond
o b sc u rity
evasion
cap rice
v u lg a r i ty
f a l la c y
SPECIOUS 
f a l la c io u s  coeval
p a l a t i a l  ty p ic a l
n u t r i t io u s  f le x ib le
SEDULOUS
re b e ll io u s
com plaisant
seductive
d i la to r y
d i l l ig e n t
credulous
NUGATORY 
in im ita b le  adamant
sublime co n tra ry
numismatic t r i f l i n g
AMBIT
ta lism an
arm ature
camber
confines
arc
id e a l
RECONDITE 
b r i l l i a n t  e ffe rv e sc en t
v in d ic tiv e  ab s tru se
in d i f f e r e n t  wise
CACHINNATION 
guffaw succour
conclave con junction
cunning con troversy
EXIGUOUS
exhausting
indigenous
scan ty
prodigous
e s o te r ic
expedient
PUTATIVE 
punishable computable
supposed w o rth less
aggressive re c o n c ila b le
ADUMBRATE 
foreshadow p ro te c t
d e te c t e ra d ic a te
e lab o ra te  approach
MANUMIT
m anufacture
enumerate
accom plish
MINATORY
im placable
b e l i t t l i n g
d ep o sito ry
l ib e r a te
emanate
perm it
d im inative
qu iescen t
th re a te n in g
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Appendix 6
Experiment 3 T est M a te ria l and In s tru c t io n s
1) I n i t i a l l y  each su b je c t was provided w ith  a b lank  sheet 
o f  A4 p aper. The in s t ru c t io n s  w ere :-
"Could you pu t your name or i n i t i a l s  a t  th e  top o f the  
page. You w il l  remember th a t  the  l a s t  tim e I  asked you to  
w rite  down 10 words which were (a ) tw o -sy lla b le  nouns $
(b) were a l l  d i f f e re n t  from one ano ther and (c ) were unusual 
o r uncommon. Well# now I  would l ik e  you to  do th e  same 
again  b u t 1 would l ik e  you to  t r y  to  remember th e  words you 
wrote down l a s t  time and w rite  them down again . Now, you 
may only  remember say , 4 o r 5 words -  in  t h i s  case I  would 
l ik e  you to  make th e  t o t a l  number up to  te n , by th in k in g  up 
5 o r 6 words which a re  unusual 2 -s y lla b le  nouns. So you 
have to  w rite  down 10 unusual 2 - s y lla b le  nouns which are  
d i f f e r e n t  from one an o th er. Go ahead."
When th e  su b je c t had f in ish e d  o r 12 or 13 m inutes were up:
2) he was p resen ted  w ith  th e  book le t which appears on the  
fo llow ing  pages. The l i s t  co n s is ted  o f 40 words randomly 
se lec ted  from th e  words thought up in  th e  p rev ious experim ent. 
The in s t ru c t io n s  were:
"The nex t ta sk  i s  aga in  s im ila r  to  one you have done.
I  would l ik e  you to  r a t e  a  l i s t  o f words, 40 in  a l l ,  fo r  
th e i r  unusualness. Value l o i s  th e  most unusual, and value 
1 i s  th e  most common, so you have a te n  p o in t sc a le  fo r  each 
word. You may recogn ise  some o f th e  words as th ey  a re  taken  
from th e  words you thought up the  l a s t  tim e. Go ahead."
— 504 —
3) The Wide Range Vocabulary t e s t .
The t e s t  i s  p resen ted  in  th e  form shown on th e  
fo llow ing  pages. The in s t ru c t io n s  were as fo llo w s, 
a f t e r  f i l l i n g  in  name,
"In  t h i s  t e s t  you a re  to  u n d erlin e  th e  word a t  th e  
r ig h t  which w il l  b e s t complete th e  sen tence.
To i l l u s t r a t e :  ’A s t r e e t  i s  a .........  f i e l d ,  h i l l ,  ro ad ,
stream , p a t h .* Which one o f th ese  t e l l s  what a s t r e e t  is ?  
Road. A l in e  should be drawn under 'road* to  show th a t  
i t  i s  th e  c o rre c t answer. Row do th e  o th e rs  in  t h i s  way. 
I f  you a re  no t su re , guess. When you have f in ish e d  th e  
f i r s t  page, tu rn  over th e  t e s t  and go r ig h t  on ."
Value 10i s  th e  most unusual; Value 1 i s  th e  most common.
VORTEX INSTEP
BASKET COMMODE
CABAL EXCERPT
SOFA SALVAGE
COHORT KARA
CODA GLOAMING
SATCHEL RIVAL
ONYX CAULDRON
TUMULT CARRIAGE
ROTA MANTEL
OGRE PLUTO
JUMPER CONVERT
CRITIQUE RAVINE
CRAMPON NOVEL
NOGGIN POGROM
TALON MANSION
STIPEND STEAMER
ZEBRA MATER
SPITTOON SATYR
TABLE CELLO
( î ) W I D E  R A N G E  V O C A B U L A R Y  T E S T
C. R. ATWELL and F. L. WELLS 
Form B
NAME..
BIRTHDATE..
A, A street is a
1. A saucer is a
2. Jelly is eaten on
3. To learn is to
4. Men are
5. The stomach is for
6. If we are merry we are
7 . To step is to
8. W e fry
9. To be furious is to be
10. A spade is used to
11. Flutter refers to
12. Like means
13. Bran comes from
14. Wealth is
15. A scholar is a
16. To agree is to
17. A warrant is served by a
18. A major is an
19. To preserve is to
20. A cave is a
21. Many means
22. Spinal pertains to
23. To fidget is to
24. To recognize is to
25. Transact refers to
26. To achieve is to
27. To rumple is to
28. To take is to
29. A zone is an
30. A far country is
31. Rickets is a kind of
32. Temperature refers to
33. A couch is a
34. A ladle is a
35. A seafarer is a
36. To resume is to
37. Unfruitful means
38. To forewarn is to
39. To whir is to
40. Immune means
41. To seclude is to
42. Rations refer to
43. A coiffure is a
44. To be ruthless is to be
45. A denial is a
field hill road stream path
table spoon hat eat dish
bread potatoes cabbage soup lobsters
jump give fall know wake
dogs statues women people monkeys
eating fighting hunting success exercise
sad married happy drunk naughty
ride fall stop write walk
cookies eggs coffee people flowers
angry gentle pretty silly noisy
insult dig rake carry win
wings drinking singing heels teeth
same different lady new candy
fish peaches wheat bananas liver
bananas strength happiness presents riches
fool pendant book student birch
argue consent flavor love upset
cafeteria preacher restaurant salesman policeman
artist officer auditor orator igloo
save water fish brown boil
rock lake coat hole porch
several mica coins less some
fish collarbone architecture backbone disease
scream squirm forget mend rest
talk overlook know ignore seem
business bridges streetcars theaters churches
deceive ravage acknowledge pass accomplish
sit iron dance wrinkle ride
send please carry lose give
acre estate era area antiseptic
away near beautiful strange rich
medicine disease furniture game food
electricity dampness pressure heat sunshine
cold porch bed chair lie
star crib dipper canoe lady
captain ship bird reprobate sailor
stop continue start consider smoke
unproductive frosted bitter unfaithful green
forearm forbear forget forgive foretell
eat laugh buzz wiggle cut
exposed vast diseased inundated protected
travel suspect withdraw linger mistrust
food logic soldiers banks countries
negligee headdress drink bracelet box
pitiful punishing competitive pitiless aggressive
refusal proposal declamation cock confirmation
(over)
46. A lathe is a kind of
47. Straddle refers to
48. Inquisition means
49. To relapse is to
50. A kingdom is a
51. To recruit is to
52. A leer is a kind of
53. To make a pun is to
54. To coil is to
55. A Calyx is a term in
56. To rejuvenate is to make
57. To foil is to
58. A clubfoot is a kind of
59. A bilge belongs to a
60. A flagstone is used for a
61. To shroud is to
62. To be lenient is to be
63. To rile is to
64. To assent is to
65. A dilemma is a
66. Infallible means without
67. A zigzag path is
68. Harum-scarum means
69. An azalea is a kind of
70. One may incur
71. To administer is to
72. To exemplify is to
73. Manifold means
74. To dupe is to
75. A chalice is a kind of
76. A sot is
77. To indict is to
78. Presentiment means
79. Avidity means
80. Adjutant means
81. Anterior refers to
82. A wench is a
83. Malachite is a kind of
84. To venture is to
85. A guise is a
86. A tetrasyllable is a
87. To inter means to
88. A nuncio is a
89. A micrometer measures
90. Corvine means like a
91. A mendicant is a
92. Prodigal is
93. A privilege is a
94. A minster is a
95. Phthisis is a term in
96. An ibex is a kind of
97. A  canard is a
98. Pensile means
99. A spiracle is for
100. Eglantine is a kind of
bath building onion machine clock
babies fighting position money leather
punishment war pogrom riot investigation
climb recover backslide stop bend
monastery country palace capitol fish 
discount retreat enlist march fight
dance beckoning vegetable payment look 
laugh rhyme joke fasten kick
ravel strike wave pin wind
physics chemistry orthopedics botany agronomy
young happy beautiful silly blonde
arrest prevent avoid flavor squeal
gadder plant society deformity animal
wheelbarrow automobile ship tree fish
pole weapon sundial tracing pavement
bury shiver shape cover worry
heavy tolerant languorous lithe dependent
laugh consider anger draw envy
dissent climb trust fortify agree
problem horn controversy digression contradiction
religion error permission science legality
narrow rough up-and-down back-and-forth roundabout
ambiguous Mohammedan elfish flighty frightened
moss fish insect flower chiffon
speed measles spinach people debt
squander manage substitute judge partake
enlarge exonerate illustrate distrust placate
many duplicate multiform few simple
poison dress deceive demolish clean
plate collar cup knight quest
bald neat shiftless stubborn insane
charge prosecute arrest acquit sentence
foreboding gift official emotion chastisement
greediness dampness dryness hatred honesty
bookkeeper officer marine initiation society
back side front right left
man witch girl nut tool
mineral disease race lumber cave
risk have explore conquer tease
feature semblance volcano masquerade posture
phrase sentence ruler word quadruped
debate bury embalm question undertake
pope traveler monastery foreigner messenger
space sound intelligence strength heat
cow hawk crow eagle cat
tailor friar minstrel beggar druggist
wasteful masculine thrifty wandering favored
kitchen right letter crime favor
bachelor lady helper lobby church
metallurgy astronomy physics psychology medicine
bird goat fish jewel plant
vegetable steamer hoax newspaper fish
hanging thoughtful written criminal worthless
climbing breathing drawing decoration antisepsis
lily rose violet columbine daisy
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Value 1 i s  the most common;
Value 10 i s  the most unsual.
PARLOUR ASPIC
KIWI TUSSOCK
TROTHPLIGHT SCUTAGE
ZEITGEIST FORAY
WERGELD POTTAGE
BUTTER SAVIOUR
DROPPER PHYLUM
DOGFISH SOMETHING
RAJAH HUMUS
CINDER TAGGER
SOMA FACET
GLUTTON PLUMBING
LEGEND TASSLE
MIDGET SPECTRE
PLIMSOLL BIRO
WINDOW PIGLET
ACORN CLANGER
BUTTON WASTER
PURPLE RABBIT
PAUPER CHAOS
Value 1 i s  the most common;
Value 10 i s  the most unusual.
TRIPTYCH DINGO
CHALICE ANGLER
HAMLET STURGEON
RECTOR HANGMAN
SPINDLE WEEVIL
FEEDBACK IMPULSE
TECHNIQUE ETHER
SIDEBOARD SIDEBURN
CHALET TUDOR
BODICE HOVEL
GANTRY FETISH
HANDCUFFS CUFFLINKS
PALMIST SEANCE
BAMBOO BABOON
PATRE OCHRE
OGRE MOUSTACHE
TOUPE LEGGINGS
CORRIE ARETE
ELBOW ROTA
KNEECAP BUSBY
Value 1 i s  the most common;
Value 10 i s  the most unusual*
CONKER
MOTEL
SATCHEL
CAULDRON
TALON
CANTOR
QUAGGA
ILEX
DINGHY:
garbage
PIEBALD
TANDEM
POTAGE
PEACOCK
TADPOLE
CHESTNUT
lifeline
NOSTRIL
BURETTE
KINGCUP
GARAGE
BUMPERS
ANVIL
HERMIT
BRACELET
GIMBAL
SOZZLE
POKER
SNOOKER
VISCOUNT
CAMPHOR
ENSIGN
LODGER
IKON
BEDSOCK
GANDER
STERNUM
BONFIRE
TANGENT
KAPOK
Value 1 i s  the most common;
Value 10 i s  the most unusual-
POLIS MATRIX
SIBLING DIGIT
PODZOL XYLEM
PHLOEM BASALT
CUDGEL CUTLASS
PHOTON STYLUS
MORTAR HAGGIS
HOURI LIMPET
COFFIN ROUGHAGE
COALITE PRATTLE
PUNDIT BANTER
CANTON EUNUCH
CARTEL GNOSTIC
MASON RAMPART
pOGROM CUDLIP
ZEBU POGO
RUMMY HATTER
WATTLE VELVET
AMBER PENGUIN
DRAGON SKEWER
-  511 -
©
X1M
H
o f
03^
e u
k xO
g
â
CQ
0 3©
+ 3
O<D m
¥"f*
0 3
N .
03~
CQ
„  cF
S
0
ü  <T\
CQ
1
'â
-P
K%
I
R r *
R f Af A 5 R l ACO Î9 R
w K \ 9 8 § e uLA 8
CO f A
eu
4
•
l A
N > 91 R LAE N R f ALA R
L A
e u R CM f AE N R L AE N R f A00
8 LAe u 8 S 9 E NCO K \ 0 0
L A
e u
f A
19 f Af A 9 & 9 8 r *O s
V" eu
R Pt s ; e uE N S 9 EACO
O VO
• Eu Î9 9 § e uf A f A( A
KO
^  ^  R  g; ^
E S  EN  KN K\
LA CO
E N  OJ 
KN CO
l A f V I V O L O O C O  V D O  
# •  e u  4  E N  E N  4  LO
e u  t *V fOi
g gta HD
M O
0 »  05»4J +> ©  0
0  O
44 44 O O
0
«H «H ©+3 -P «a 0 0 *HP4 M >
e u  K \
M M
Ln
C Q ^
O
N
C Q -
c F
c f
ü T
-43
c q "
4 -
o f
t o
CQ~
4
0 3 *
v ~
#
l A e u
A . l A
VO r -
•
L A e u
s r f A
E N E N
•
f A f A
4 4
f A VO
•
4 V"
f A 4
L A
é
E N O
f A E N
e u
L A •
e u r “
f A
VO
•
VO L A
V e u
VO l A
•
o f A
4 f A
VO CO
•
VO VO
v r 4
L A e u
* «
EN V
f A f A
KN
V
4
8
8
r *
4
V
4
g  g
■H
• 3i l6 0  6 0
•H 'H
ë ë
eu KN
J g
4  4
5
t a
KN
4
«r* lO
l A
EN
9
K\ EN
e u
i
I
Ü
i S
r4
r4
A
H
•H
lA  VO 
LD CO
S  R
lA  LA 
LÛ CO
(U V*LA cr»
VO e u  
EN 00
4  K \  
4  l A
£ 9
5 & R
8
V“ X-X e u  VX
Vw^ 8 * X
©
V
X
05
r
0
8Og © g
© 0 «H
0 O A
r4 g: 0 ©
0 Ü n3
0 A P 0
1 1 î> O8 B ?
44 44
©
44
O O O
g' W g '
•H •H © •H
-P -P t0 -P
0 0 n4 0
P4 fd > çd
9 R
eu LA 
4  O  
r -
4  EN  
L A  CO
r *
r A
(U VO 
LA VO
LA
C v
R
O
V*
X
g
3
©
0
(Q
I
0
M
-  512 -
'O
0
S
£N
X
•H1
I
19
OlA
19
8
v£5.
V
4rA
m
V
4 ,
V
<30
•
©
60 T -
0 © f A
•H • p
■P o
0 © v£>
0 • o f A
A
© 0
© CQ T'­
60 eu
•O
0
T 3 xi-
0
O
o s
«©
©
©
0 N>
A eu
0 5
• P «N,
•H
r - i
0
0 f x
•H eu
6 0
•H
0 o s
O fxs
<H
O
©
•H
©
H1f
©
N
c \
0 0 A eu r *  0 0  EN f ACA
R S L A  f A  D -  0 0 &
o
4 -
« 3
4
( A  f A  
VO ( A
4
4
3 ; 8 vO r *  vO 4
V-
9
1 VOf A Q  EN  CO V  
V
§
K I N4
r -  l A  
EN  4
V
R
E s R C A  0 0  E N  0 0 f Al A
$ eu4 9 8
V
f A
f A
R R l A  LA  VO O  
V
8
m
0 0 3 A  l A  VO O
V
eu
CA
V“
4
A -  vO 
CO O  
v~
LA
eu
l A
t N
4
E N  CO 
0 0  0 0 9
VO
4 g; vO CA EN  CA R
8 VO4 O  r -OO VV" 9
l A
VO
r *  EN  
E N  r -T* 8
8 eu4 VO a !
V "
S
9 8 V  s r  CO V  
x~
4
VO
0 0 8
s r
S
3; f A4 l A  < y\ vO O
S“
i ? ;
f A
EN
4
4
s r  O
EN  0 0
4
CA
eu
# O
X X A O
© © X / * x s r
t a •o M o
0 0 O X
H H 0 s ~ SwX 4 4
O O
0 5 0 5 0 X X
•P P <0 \ - x © X
"H •H '0 ©
r4 r4 © 0
0 0 • 0 H 0  ©
0 0 0 H  'O
•H •H O © 0
6 0 6 0 M 0 5 0
•H •H 0 P  >
0 0 <0 Ü •H
O O O CQ H  'O 0  ©
eu f A 60 0  iH
0 0 •H r4• • »H •H 6 0  0
01 04 P P »r4 Ü
X 0 0 0  ©
p4 M M M O  çd
-  515 -
Appendix 8
"Words generated as Unusual in  Experim ents 2 and 5”
(Note: b lank in  'generated* column means word appeared 
only once)
Word
Mean
judges
r a t in g
T -l
frequency
Frequency o f 
g en e ra tio n
Aardvark 2.4 1
Abode 6 .6 16
Agate 3.8 2
Alcove 6 .6 5
Alder 5.8 8
Aloes 5.6 1
Ampere 5 .6 X
Ampule 3 .6
Anchor 7 .6 26
Annexe 5 .2 6
Arcade 6 .6 1
Argus 2 .2 2
A rras 2 .2 1
A ster 4 .2 3
Aura 3.8 1
Balmcake 3.0
Bangle 6 .4 X
Bantu 3.8 X
B asil 6 .8 1
Basket 9 .6 A
Basto 1 .2
Bauble 5.0 1
B ilk er 1 .6
Bivalve 2 .6 1
Bogey 4 .6 X
B o ile r 8 .6 11
B o ls te r 6 .0 2
Bootleg 7 .2 3
B o ttle 9 .6 A
B race le t 8 .2 10
Buffoon 3.4 1
B u re tte 1 .6
Burgee 1 .2
Byline 3 .0
Bypass 8 .4
Cabal 2 ,4 1
C a lla s 1 ,2
Camel 5 .0 18
Cancan 5 ,2
Canoe 7 ,6 32
Capo 1 .6
Capstan 4 .6 X
Carbar 7 .0 23
Cardboard 9 .8 5
Carnage 3 .0 1
C arriage 7 .8 45
Cascade 6 .4 5
Cauldron 6 .4 1
— 314 —
Mean T-L Frequency o f
Word judges frequency g en e ra tio n
ra t in g
Cavern 8 .0 13
Cello 5.8
C halice 4 .2 3
Chancel 5 .6 1
Chemise 5.4 3
Cipher 5 .2 3
C loset 6 .4 20
C lu rte r 7 .8 23
Code 5.4 21
Cohere 5 .2 1
c e llo id 2 .2
Comma 7 .6 1
Commode 5.2 X
Compass 8 .0 28
Concept 7 .2 3
C ontract 8 .2 A
Coptic 1.8 X
Cordon 6 .4 X
C orrie 2 .8
C oster 2 .6 X
Coven 3.2
Crampon 3.8
Cravate 5 .4 5
C rie r 5 .6 1
C ritiq u e 4 .8 X
C ro fte r 5 .6
Cubit 3.4 2
Cuddy 1.6
D actyl 2 .2 X
D airy 8 .6 13
Damask 3 .4 4
Datum 3.6 1
Dictum 4 .6 1
Digger 5.8 5
D ig it 6 .2 X
Diode 1.8
D iploid 1.8
Divot 4 .6
Dodo 5.4
Dogma 4 .2 3
Domain 5.4 9
Dragon 6 .2 22
Draper 7 .6 X
Dungeon 6 .6 11
Farmig 7 .2
Emu 5.4
Epoch 4 .8 5
E squire 5.8 10
E ther 5.8 4
Excerpt 7 .2
E yrie 5.0 1
Fellow 7.8 AA
Fennel 4 .0 1
F e rre t 6 .6 2
Fever 7 .6 45
Flagon 5.8 2
2
2
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Word
Mean
judges
ra t in g
T-L
frequency
Frequency of
generation
Flotsam 5.6 X
Flower 8 .8 AA
F o o tb a ll 9 .8 26
Forelock 4 .6 1
Foyer 6 .2 1
F rig a te 4 .4 3
Fructose 3 .4
Furlong 5.6 2
G affer 5.8 X
G aite rs 4 .4 1
G alley 5.4 8
Gangster 7 .2 6
Gargoyle 5.4 X
G arter 5 .6 5
Gavel 2.6 X
Genie 3 .2 1
Gesture 8 .0 28
Gewgaw 2.2 X
Gloaming 3.4 X
Goggle 5 .4 1
Grampus 2 .0
Gremlin 3 .0
G rif f in 4 .0 1
G uitar 8 .4 4
Gunwhale 4 .8 2
Haba 5 .8
Hansel 1 .4 1
Hardware 8 .0 8
Harness 7 .6 29
Harpoon 6 .4 1
H atchet 6 .4 8
Haystack 8 .6 1
Hemlock 3 .2 7
Hermit 5.4 16
Highway 7.4 34
Hinny 1 .0
Hobnail 5 .4 X
H oist 3 .0 10
Hooker 5.0 2
Hotel 7 .6 A
Hovel 6 .0 2
Hummock 3.4 1
Hydra 3 .6 1
Icon 3 .2 X
In c e s t 5 .4 X
Index 7 .6 14
In step 6 .8 1
In te n t 8 .4 23
Isthmus 3 .8 13
J e s te r 7 .2 3
Jumper 8 .8 3
Jury 8 .8 26
Kayak 4 .2
Kennel 8 .4 6
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Word
Mean
judges
XaUng,
T-L Frequency o f
frequency g en e ra tio n
Labrum
Lacrosse
Laggard
Lagoon
Lancer
Landau
Larynx
Lasso
Latrine
Ledger
Legal
Leggings
Lichen
Lighthouse
Limpet
L in te l
Llama
Locket
Logic
Lorry
Lynching
Maelstrom
Magic
Maiden
M ainsail
Mammoth
Mansion
Mantel
Marshal
Mason
Mater
Matins
Mercer
Mirage
M istral
Mitten
Moloch
Moraine
Motet
Mountain
Kuc!K:stac,k.
Mural
Musquash
Nadir
Noggin
Nomad
Nova
Novel
Odour
Ogre
Onus
Onyx
Optic
Orbit
Organ
Osprey
1 .0
4 .6
4 .0
5 .0
3.4
2.0
5.0
4 .6
5 .2
6.0 
8.0
3.6
5.2
8.2
5.2
3.6
4 .4
6 .4
6 .4
8.6 
6.6 
2.6
7 .6
6.2
5.8
5.0  
8 .2
4 .2
5.4
6 .8
2.2
4 .8
3.4 
6 .2
3.8
5.4
1.0
3.0
3.0
8 .4  
1 .2  
6.2
2.8
3 .2
4 .2
2.6
4 .4
9 .0
7.2  
6.8
5.0
3.2
7 .0
7 .4  
7 .8
6.0
X
2
4
X
X
1
X
X
2
28
3
7
7
1
1
1
1
11
5
X
39
45
1
3
18
4 
18 
14
1
2
9 
X 
X
AA
3
X
Y
2
39
27
2
X
1
2
10 
48
2
2
2
2
-  317 -
Word
Mean
judges
r a t in e
T-L
frequen
P a l le t 6 .0
Panzer 4 .8
Papoose 4 .0 X
P arlour 5.8
Passion 8 .8 A
Pathos 3 .0 3
Pepsin 2 .8 X
Percept 5 .0 X
Phallus 4 .6
Phenol 1 .4 X
P h ia l 4 .2 1
Photon 3.8
P ilg rim 5.8 14
P in b a ll 7 .4
P iton 2.8
P la in t i f f 4 .0 3
Plasma 6 .0 1
P lim so ll 7 .0
P luto 4 .6 3
Pogrom 4 .4
P o rta l 4 .2 7
Potshed 3.0
Pottage 2 .6 1
P r in te r 9 .2 7
Prism 4 .4 5
Process 8 .2 A
P ro f ile 8 .0 5
P ro f i t 9 .0 A
Proton 2 .2
Provost 4 .2 1
Prowler 8 .2
Prudence 7 .0 7
P u lsar 3 .0
Puma 4 .6 3
Pylon 6 .6 X
Quotient 5 .0 1
Rabbit 8 .8 43
Racket 8 .4 10
Ravine 5.6 9
R espite 5 .0 4
Revolt 9 .4 22
Rhombus 2.2
Rhythm 8 .2 7
Rickshaw 4.4
R ival 6 .4 32
River 9 .2 AA
Rota 5.4
Rowlock 4 .6 X
Rubric 3 .4 X
Rumble 7 .4 11
Sackbut 2 .0 X
Saddle 7 .4 41
Saga 6 .6 1
Sahib 2 .4 1
Salvage 7 .0 3
Satchel 7 .6
Frequency of
generation
2
2
2
2
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Mean
Word judgesra t in g
T-L
frequ
S a tin 7 .2 15Satyr 2 .6 5
Seaside 9 .0 4
Serfdom .4 .6 X
S ettee 8 .4 1
Sextant 4 .2 X
Shadoof 2 .2
Shipper 5.2 2
S ib ling 3 .4
Si t a r 5.8
Skivvy 6 .4
Skylab 7 .0
S lipper 9 .2 20
Sneaker 4 .0
Sofa 7.4 14
Sojourn 5.0 7
Soma 1.6 X
Sonnet 5.2 8
S o rtie 4 .6 X
Sower 3 .2
Spanner 7 .6
S&inney 4 .8
Spittoon 3.8 X
Spondee 1 .0
Sporran 5.2
Sputnik 5.8
S ta irca se 9 .2 9
Stamen 5.0
Stanza 4 .8
Steamer 8 .2 28
S te le 1.8 X
Stipend 3.8
S tra ta 7 .2 1
Summit 8 .4 17
Sunrise 9 .2 13
Synapse 2 .4
%mtax 4 .6 1
syringe 7 .6 X
Table 10.0 AA
Taboo 7 .6 2
Tallow 4 .0 4
Talon 3 .6 2
Tambone 3 .2
Tandem 7.0 X
Tantrun 6 .8 1
Tarmac 7 .8
T attin g 3 .4
Teapot 9 .4 2
Tempo 7.2 1
Tenor 6 .8 6
Terrace 7 .8 18
Thunder 8 .8 46
Tingle 7 .0 7
Torso 6 .6 1
Torus 2 .6
Frequency of
eeneration
3
2
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Word
Mean
judges
ra t in g
T-L
frequency
Frequency o f 
g en e ra tio n
Touchline
Toupee
Trio
Tropism
Trousers
Tuba
Tumbril
Tumult
Turnpike
Vampire
Veneer
Verger
Victim
Vortex
Walloon
Wardmoot
Wearer
Wimpole
Xenon
Xenxes
Xylem
Yardang
le t^ i
Yoghurt
Zebra
Zircon
7 .6
7 .0
7 .6
5.8
9 .0
4 .4
5.0
5.0
5.8
7 .0
5.4
5.6
8 .5
5.2
2 .6
1 .8
8.4  
2 .6
1 .2  
1 .6  
2 .2  
1 .2
5.6
8 .4  
6.2
1 .6
21
X
X
11
2
1
1
X
56
X
X
2
Y
2 
2 .
2
2
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Appendix 9
Experiment 4: Test M a te ria ls  and In s tru c t io n s
I n i t i a l l y  each su b je c t was provided w ith  a b lank 
sheet o f paper.
’’This i s  the  f i r s t  p a r t  o f an experim ent invo lv ing  your 
knowledge o f words. This p a r t  i s  done in  a group bu t 
the  second p a r t  w il l  be done in d iv id u a lly .
Could you p lease  w rite  your name a t  th e  top  o f th e  page -  
any means o f id e n t i f ic a t io n  w il l  do, as long as you use 
the  same form of id e n t i f ic a t io n  from one p a r t  o f the  
experiment to  ano ther.
F i r s t  of a l l ,  I ’d l ik e  you to  w rite  down E ng lish  words. 
These must have c e r ta in  c h a r a c te r i s t ic s :
a) they must be 2 -s y lla b le  nouns e .g . Bedford College
b) they must a l l  be as d i f f e r e n t  as p o ss ib le
c) they  must be words which you consider unusual, uncommon, 
in fre q u en tly  used in  th e  language.
You w ill  have 10 m inutes to  w rite  down as many words as 
you p o ss ib ly  can* Go ah ead .”
A fter c o lle c tin g  these  answer sh e e ts , the  Vocabulary 
t e s t  i s  given out in  the  form shown p rev io u s ly .
’’This p a r t  d ea ls  w ith  the  meaning o f words. You g e t some 
help from th e  fa c t  th a t  i t  i s  a m u ltip le  choice se t-u p . 
Again w rite  your name a t  th e  to p .
You have 5 pages of words -  th e  words in  c a p i ta l  l e t t e r s  
you must g ive the  meaning o f. You do th i s  by u n d erlin in g  
the  word from the group o f 6 which i s  most s im ila r  in  
meaning to  the word in  c a p i ta ls .  I f  in  doubt, guess.
Go ahead and do the th re e  p a g e s .”
This sessio n  la s te d  around 50 m inutes.
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The second se ss io n  took p lace  a number o f  weeks l a t e r .  
Again the  su b jec t was provided w ith  b lank sh e e ts  o f  paper. 
The in s tru c tio n s  were:
”I*m going to  ask you to  th in k  up some E ng lish  words again . 
There w il l  be th ree  d i f f e r e n t  types o r groups and they  
w ill  have d if fe re n t  c h a r a c te r i s t ic s .  Each group w il l  be 
d e a lt  w ith  sep a ra te ly  and I  w il l  t e l l  you about each one 
a t  the beginning of each s e c tio n . One genera l th in g  i s  
th a t  a l l  the  words must be nouns.
You w il l  have 5 m inutes fo r  each group and you a re  to  
th in k  up as many words as p o s s ib le . I  want you to  w rite  
down the  words as they  come to  you and im m ediately you 
have done th i s  you are  to  say the  word aloud, so th a t  i t  
can be recorded on ta p e . This i s  so th a t  I  have an id ea  
o f when you thought up th e  word. Are th e re  any questions 
about th is ?
a) F i r s t  o f a l l ,  I  would l ik e  you to  w rite  down as many 
words as p o ss ib le  which a re  a type o f c o n ta in e r, something 
which holds something, a re c e p ta c le . Go ah ead .”
Tape reco rd e r was s ta r te d  ju s t  b efo re  th e  stopw atch and 
the  s ig n a l to  the su b je c t.
The su b je c t was stopped a f t e r  4g m inutes. The o rd er o f the  
p re se n ta tio n  o f the  co n d itio n s was randomised over su b je c ts , 
so th a t  t h i s  i s  only one p o ss ib le  o rd e r.
Now take  a new page.
b) ”The second category  to o , have to  be nouns. This time 
w rite  down words which have th e  sound *ch' in  them, th a t  i s  
ch as a s o f t  sound. This i s  d i s t in c t  from the  sound in  
’chemistry* or *loch*. As w ell as having th e  sound the
word must n o t have i t  a t  th e  beg inn ing . I t  must no t be 
th e  f i r s t  sound. So t h i s  would r u le  out ’church* even 
though i t  has th e  c o r re c t  sound a t  th e  end. I s  th a t  
c le a r?  Nouns w ith  th e  sound ’ch* s o f t  b u t no t a t  th e  
b eg inn ing . Go ah e ad .”
Stop a f t e r  4^ m inu tes.
c) "Once aga in  take  a f r e s h  page. This tim e th e  nouns 
have to  be a c e r ta in  shape. They must have 2 l e t t e r s  
below th e  l in e  and none above. That i s ,  they  must have 
2 l e t t e r s  which have a  t a i l ,  l ik e  g , j ,  y , p , q and no 
more th an  2. And they  must no t have l e t t e r s  l ik e  
b , d , 1 , k , t , e tc .  (h ere  the  shape o f th e  s i lh o u e t te  
o f  such a word i s  i l l u s t r a t e d  to  th e  s u b je c t) .  Do you 
understand? I t  i s  n o t as  d i f f i c u l t  as  i t  sounds. O.K. 
go ah ead .”
Stop a f t e r  4-j m inutes.
"Good, now th e  l a s t  p a r t  i s  much s h o r te r .  E s s e n t ia l ly  I  
want you to  t e l l  me which words in  th e se  c a te g o r ie s  you 
know and which you don’t  know. I f  you look a t  th e  book le t 
you w i l l  see th a t  you have to  p u t a l e t t e r  b es id e  each 
o f th e  words on th e  3 pages. Put ’A* i f  you know what the  
word means and could d e fin e  i t  and could use i t  c o r re c t ly , 
p u t ’B’ i f  th e  word i s  f a m il ia r  bu t you a re  no t su re o f 
i t s  exact meaning and p u t ’C’ i f  you have never heard o f 
th e  word and have no id ea  o f i t s  meaning. I s  th a t  c le a r?  
Go a h e ad .”
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Host su b je c ts  f in ish e d  in  3 m inu tes. A copy o f t h i s  
book le t i s  shown on th e  fo llow ing  pages. The 3 pages a re  
p u t in  d i f f e r e n t  random o rd er f o r  d i f f e r e n t  s u b je c ts ,  
though th e  o rd er o f  words on any one page rem ains f ix e d .
Ilwe elthay A,B| or G each #f
according to the following eoh^; #-
A t you know what the wor& me&ne# nould define it
and could nm it in th# oorreOt way*
■ ■
B Î the word la familiar ♦ Vùt. you are not eure
■ \
of it® meaning. \ '■
V ■
0 t you have never heard of the kord, end have
' 1
no idea what it means. ;
\ 1
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Appenclix 11
Experiment 4: List of words generated as Unusual
Word Frequency o f Thorndike* No* o f  H ating
Appearance Large Judges
Aardvark 4
Acorn *
Adjunct 
Aeon 
Agent 
Airman 
Aloes 
Alpha 
Amber 
Angler 
A ntics 
Antique
Anvil 2
Apex
A rchives 
A rete 
Aspic 
Axon 
Baboon 
Bacon 
Badger 
B a lle t  
Bamboo 
B anter 
B a rre l 
B asa lt 
Bassoon 
Baton 
B a tt le  
Bedding 
Bedsook 
Bedstead 
Biro
B irthday  
Bison 
B oater 
Bobbin 
Bodice 
B o ls te r  
Bolus 
B onfire 
Bowsprit
B rac e le t 2
Brainstorm  
Budget 
Bumpers 
Burden
9 8 .23
10 8 2.65
1 8 7*50
X 8 8 .2 5
40 8 2 .50
X 10 2.60
1 8 7 .7 5
1 8 6 .35
9 8 4 . 25
2 8 5*00
5 8 5.88
9 8 3.50
7 8 4 .33
2 8 5.88
2 8 4.83
8 7 .75
1 8 6 .38
10 7.31
2 8 4.88
12 8 1.38
11 8 4 .25
2 8 2.75
8 8 4.38
3 8 5.88
52 10 1.70
X 8 7.50
X 8 6.25
1 9 5.33
AA 10 1.30
4 8 2.63
8 5.13
2 8 4 .88
8 1.88
37 8 2 .75
1 8 6 .75
9 6.67
1 8 4.25
2 8 4 .88
2 8 6.58
8 9 .38
3 8 5.15
1 8 6 .75
10 8 3.15
8 4 .63
19 9 3*23
8 3.58
A 8 3.38
th e  word appeared only once*
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Word Frequency o f Thorndike* No. o f Eating
Appearance Lorpre Judges
B u re tte 8 8 .13
Burgeon 8 8 .63
Busby 8 6.13
Buskin X 8 7.63
B u tte r 2 AA 8 1.38
Button 39 8 1.38
Camber 2 8 7 .13
Camel 18 ^ 8 4 .38
Camphor 2 8 7.63
Cancer 5 8 2.75
Canter 2 10 4 .00
Canton 8 8 6 .75
Cantor X 8 8 .00
Caper 7 9 6 .75
Caprice 2 2 8 6.38
Capstan X 8 6.88
Cargo 15 10 2.80
C a rte l X 8 8 .2 5
Cashew Y 8 4.88
Cauldron 1 8 4 .38
Censor 2 8 4 .25
C halet X 8 4 .38
C halice 2 3 8 7.00
Chaos 9 8 3.88
Cherub 4 8 4 .75
Chestnut 16 8 3.38
Cider 5 10 2 .10
Cigar 16 8 2.38
Cinder 6 8 4 .63
Clanger 8 2.88
C la re t 1 8 5.15
C o a lite 8 3.88
Cobbler 8 9 4 .67
Coccyx 3 8 8 .88
C offin 11 8 3.13
Collage 9 6.45
Comet 15 8 4 .75
Condor X 8 7.15
Conker 8 2.88
Cordon X 8 4.00
C orrie 8 7.50
C orvette 8 7.75
Cosine 3 X 8 8.13
Country AA 8 1.63
C ricket 14 8 5.50
Cuckold 8 8 .00
Cuckoo 9 8 4.88
Cudgel 4 8 6.13
Cudlip 9 9.38
C u fflin k s 8 4 .25
C ulture 23 8 3.88
C u tlass 2 8 6.25
C u ttle 1 9 8 .35
*  331 *
Word
Frequency o f Thorndike* 
Appearance Lor^ie
No. o f 
Judges K atin
Dachshund X 8 4 .25
Dada 1 8 7.00
D efile 6 8 5.13
D ig it X 8 4 .00
Dinghy X 8 3.50
Dingo 8 8 .63
Discus X 8 6.00
Doctor 2 AA 8 2.13
Dodo 8 6 .7 5
Dogfish 2 8 4 .7 5
Dogma 3 10 4 .60
Dragon 22 8 3.25
Dreadnought X 8 7 .75
Dreamer 4 8 3.75
Dropper 8 4 .00
Dyad 10 8 .10
E ag le t X 10 4 .90
E a s te r 10 8 3.00
E ffe te X 9 7.78
Ego X 8 3.25
Elbow 2 26 8 2.75
Engine A 9 2.00
Ensign 5 8 6 .13
E squire 10 9 4 .10
E ther 4 8 6.13
Eunuch 4 8 5.50
Expense 8 2.63
Fable 13 9 2.60
Facet 1 8 4 .25
Faggot 2 2 19 4 .85
Fancy A 8 3.00
F a sc is t 1 10 2.90
Fawcett 8 7 .75
Feedback 8 3.13
F e lin e 2 2 9 6.44
Femur X 8 6.13
F e tis h 2 1 8 3.50
F e t te r 8 9 8 .22
F inesse 2 8 5.00
F inger 3 AA 9 1.78
F ish e r 8 8 3.75
F lip p e r 9 5.67
Flower AA 8 1.38
Foetus 5 X 9 4.89
Foolscap X 8 2.75
Foray 1 8 7.38
Forceps 1 8 6.13
Fortune A 8 3.25
Fountain 34 8 3.13
F ro lic 2 11 10 3.60
Fulcrum X 8 7.63
Furlong 2 8 6.00
Word
* 532 *
Frequency o f Thorndike- 
Appearance Lorge
No. o f
Judges Rat inf
Gaggle 8 5.63
Gander 2 8 5.75
Gannet 8 6 .25
Gantry 8 7.88
Garage 14 8 1.88
Garbage 4 8 3 .13
Gibbet 2 8 7 .65
Gibbon 1 8 5.38
Gimbal 8 8 .00
G ira ffe 1 8 3.25
G lasses 8 1.63
G lo tt is X 8 7.13
G lutton 2 8 4 .00
G nostic X 8 7 .88
Gobble 5 10 3.80
Goblin 14 8 4 .1 3
Gopher 2 8 7 .75
G uitar 2 4 8 2.88
Gumption X 8 4 .63
Guppy 8 8 .13
Haggis 8 6.13
Hamlet 15 8 5.15
Handcuffs 1 8 4 .7 5
Handle A 8 1.50
Hangman 1 8 5-88
Harness 29 9 5.11
Harpy 1 10 6.70
H ashish 10 3.10
H assle 8 3.00
H atte r 1 8 5.63
H eather 5 8 3.88
H elix 9 7 .56
Hermit 16 8 4 .38
H illo ck 3 9 5.22
Hobo 1 8 6.75
Horseshoe 4 9 3.89
Houri X 8 9.25
Hovel 2 8 3.63
Humus 2 8 5.13
Husky 7 8 5.38
Hybrid 5 9 6.33
Iceberg 4 10 2.90
Ikon X 8 7.63
I le x X 8 9.50
Import 31 9 3.56
Impulse 26 8 3.00
Index 14 9 3.56
Ingot 1 8 7.88
I s l e t 3 8 7.00
Jacke t 22 8 1.88
Judgement A 8 4.50
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Frequency o f Thorndike* No. o f
Word Appearance Lorge Judges Ratine
Kapok X 8 7.38
Kingcup 8 7 .50
Kiwi X 8 6.00
Klaxon 8 5.75
Kneecap 8 2.88
Lady AA 8 1.50
Lamprey 2 X 8 7 .75
Landau X 9 9*44
Legend 22 8 3.63
Leggings 3 8 6 .63
L e tte r AA 8 1 .63
Lido 9 7 .44
L ife lin e 8 4 .00
L ig h te r 1 8 2.63
L ily 33 8 5.13
Limpet 2 1 8 6.00
Locksmith X 9 5.56
Lodger 1 8 3.25
Logic 2 11 9 3.67
Lotus 2 9 6.33
L yric 6 8 4 .13
Manger 7 9 5.11
Mango 1 9 4.89
Mantle 2 19 9 7.13
Mantra 2 8 , 8 .13
Marker 2 8 2 .00
Mason 14 8 4 .75
M atrix X 8 4.75
Mentor 1 8 8 .88
Midget 2 8 3.88
M ille r 8 8 5.38
M irror 46 8 1.88
M istre ss 34 8 3.63
M itten 9 9 6 .33
Mobile 2 8 3.75
Monad Y 10 8 .10
Mongoose 8 7.38
M ortar 8 8 5.75
Motel 8 2.88
Moustache 1 8 4 .13
M ystic 4 10 4 .70
Navel X 8 4.33
Neon 9 5.56
Nipple X 8 2.50
Nodule 1 8 6.13
Nomad 2 8 4.50
Nonet 10 9 .50
N o s tr i l 13 8 3.63
Nova 8 4 .63
Nuance X 9 6.67
Number 2 AA 8 1.25
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Frequency o f Thorndike- No* o f 
Word_________ Appearance
O ccult 
Ochre 
O ctet 
Oddment
Ogive 2
Ogre 
Onus 
O rb it 
O uija 
Outcrop
P alm ist 2
Pamphlet 
Paper 
P arlo u r 
P a rty  
P asser 
P a te r  
Pathway 
P a t te r  
Pauper 
Peacock 
P e lv is  
P en c il 
Pendant
P e s t le  2
Phloem 
Phoenix 
Photon 
Phylum 
Pickaxe
P iebald  2
P ig le t  
P in ce r 
P is ta ch e  
P is to l  
P lacard  
P lan e t 
P lankton  
P la n ta in  
P la s t ic  
P latoon  
P leu ra  
P lim so ll 
Plumbing 
Podzol 
Pogo 
Pogrom 
Poker 
P o lis  
Pontoon 
P o rte r  
P o r t r a i t  
Potage 
P o ttage 
P r a t t l e  
P re la te  
Prim ate
Lorge Judges H ating
2 9 3.22
1 8 6*50
10 3.70
10 2*30
8 9 .00
2 8 6*50
X 10 5.90
8 5.50
8 9 .25
1 9 5.11
X 8 5.13
9 8 3.63
AA 8 1.25
30 8 4.25
AA 10 1.10
1 10 3.90
X 5 5.80
7 8 2.758 8 3.63
2 8 4 .1310 8 4*13
X 8 4*38
40 8 1.25
2 8 4 .00
2 8 7 .75
8 8 .25
1 8 4 .75
8 8 .13
8 7.131 8 5.00
X 8 5.25
8 3 .251 8 4 .75
20
8 7.75
8 4 .13
3 8 4 .25
34 8 3 .75X 8 5.50
2 8 7.75
3 8 2.00
1 8 5.75X 9 9.56
8 3.50
2 8 3.63
8 9 .38
8 7.13
8 7.50
8 3.38
X
8 9.13
8 4 .63
19 8 3.00
19 8 3.38
8 6.751 8 7.00
1 8 5.38
4 8 7.50
X 9 5.33
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Frequency o f Thorndike* No. o f
Word Appearance Lorge ...... . _ Judges R atir
Prophet 25 8 4 .50
Proton 2 8 7 .63
Pumpkin 13 9 4 .89
Pundit 8 5.38
P urport 4 9 7.11
Purp le 37 8 2 .25
Quagga 8 9 .63
Quasar 2 10 7 .80
Quaver 3 9 5.78
Quayside 8 5.25
R abbit 43 8 2,13
Rabies 1 8 4 ,00
Rajah 1 8 6 ,25
Rampart 2 4 8 5.88
Rebate 1 8 3.38
R eb irth X 8 3 .25
R ector 6 8 4 ,75
Rhombus 10 9 .00
Rocket 4 8 4 ,50
Rota 8 4.13
Rotor 8 4.00
Roughage X 8 5.38
Rubber 35 8 2.25
Rummy X 8 4.88
Sable 9 8 8 .00
Sabre 4 8 5.00
S aline 1 9 5.67
Samite X 8 9.38
Sampler 1 8 5.50
S atchel 3 8 3.25
Saviour 7 8 4 .75
S calp le X 9 4 .78
Scarab X 10 7.90
S crib b le 3 8 2.63
S culp ture 12 8 4.00
Scutage 8 9 .13
Seance Y 8 4 .75
Seaside 2 4 8 2.63
S eizure 3 9 5.56
Sepal 1 9 8 .56
Shampoo 1 8 2.75
Sherbet 2 10 2.70
Shipw right X 9 6.67
Shoulder M 8 1.88
S ib lin g 8 6.00
Sideboard 3 8 2.25
Sideburn 2 8 5.75
S ilv e r AA 8 2.63
S is te r AA 8 1.63
Skewer 1 8 4 .38
S k i t t l e 18 4 .72
Smoker 3 8 1.63
Snooker 8 3.88
Snorkle 8 7.00
S o ls tic e X 8 6.88
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F req u en cy  o f T h o r n d ik e - No. o f
Word A ppearance L orge J u d g es R a t i i
Soma Y 8 7.73
S om eth in g AA 8 1.50
S o z z le 8 7 .25
S p a c e sh ip 8 5.00
S p e c tr e 3 8 5.00
S p in d le 9 8 5.63
S p i t t l e Y 8 6.00
S q u ir r e l 24 9 3.56
S t i t c h i n g 8 3.63
S to c k in g 34 10 2.00
Stom ach 30 8 1.88
S t r a t a 1 9 6.11
S tu rg eo n X 8 6.38
S t y lu s 2 X 16 4 .06
S u cr o se Y 8 5.25
S w eater 8 8 2.00
Syndrome 8 5,25
S yn tax 2 1 8 5.25
S y r in g e X 8 4.50
T a b le AA 8 1.38
T ad p ole 2 8 3.50
T agger 8 8 .88
Talmud X 8 8.38
T a lo n 2 8 5.50
Tampon 10 3.20
Tandem 2 X 16 5.19
T angent 1 8 5.00
T a p ir X 8 7.88
T a s s le  ( e l ) 3 8 4.88
T ech n iq u e 6 8 2.38
Tempo 1 8 3.63
T erm ite 1 9 7.11
T e r r a in X 8 6.38
T e tr a r c h 10 8.50
T h i s t l e 8 8 5.00
T h r o s t le X 8 7.75
T i f f i n X 8 7.25
T ig e r 30 8 4.38
T in s e l 2 9 5.78
T o a d s to o l 1 10 4.50
T o g g le X 9 7.22
T o rren t 14 8 5.00
Toupe 8 6.25
Tow el 18 8 1.38
T r a c t io n 8 6.63
T riad X 10 5.30
T ripod 2 8 4.75
T r ip ty c h X 8 9.00
T r o t h p lig h t 8 9.25
Trumpet 3 17 8 3.00
Tudor 1 8 5.63
T ureen X 9 7.22
T u ssock X 8 7.75
Twosome X 8 4.25
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Frequency o f Thorndike- No. o f
Word Appearance Lorge ......... Judges R ating
U lcer 1 9 4 .00
Ulna X 9 8 .44
Umbra Y 8 8.58
V arnish 6 8 4 .0 0
Vector Y 9 7.22
V elvet 32 8 2.65
Viper 5 9 5.22
V irus 10 3.00
Viscount 3 8 4 .88
V it te l 8 9 .00
Vixen X 8 5» 50
Warble 6 8 6 .63
Waster 8 3 .25
W attle X 8 6 .75
Weevil 2 8 5.63
Wergold 8 5.63
Wether 1 8 6 .63
Window 2 AA 16 1.38
W itchcraft 5 10 3.30
W riter A 9 2.38
Xylem Y 8 8.13
Yoga 2 8 3.00
Yoghurt 8 2.13
Zebra 2 8 6.63
Zebu 8 9.88
Z e itg e is t 8 9.38
Zero 11 8 2.38
Zymase 8 8 .38
-  338 ~
Appendix 12 and 17
"Appendix 12 and Appendix 17* Experim ents 4 and 6. 
Words generated  in  each C ategory*"
(a )  VISUAL CATEGORY
Word
T-L frequency o f g en e ra tio n
frequency Exp. 4 Exp. 6
agency 32
aggression 3
agony 24
appearance A
angiosperm Y
asparagus 6
augury X
cogency X
copper 46
copy A
cosmogony X
cypress 6
egg AA 4 3
emergency 19
energy 41
eng ineering 15
engraving 3
equerry Y
espionage 1
exp iry Y
gag 3 5 3
gamey — 1
gang 25
gangrene 1 3 1
gap 17 12 2
gape 7 5
garage 14 3
gasp 29 3
gauge 5 5 1
gawp — 2
gig 3 5 1
gimp X
ginger 13 1 1
gong 4 5
gorge 9 1
gossip 16 1
gramercy 2
granary 2
grange 5 1
granny 17 1
granpa 9
grape 34 1 1
grasp 36 3
gravy 8
greenery X
gregariousness M 1
g rip 35 2 1
grocery 11
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Word
T*L frequency
frequency Exp. 4
grog X 1
grope 10 1
group AA
guy 25 2
gym -
gyro 1
imagery 1
ignominy 1
in ju ry 24
in q u iry 22
jag 1 2
Japan 49
jape X 1
jargon 1 1
ja y 13 7
jeep — 4
jemmy - 1
je r r y -
je rs e y 21
j i g 4 4
jigsaw X 2
jog 2
journey A
joy AA 4
jug 8 7
jump A 3
jumper 3 3
ju n ip e r 3 2
ju ry 26
magpie 2
m isgiving 3
monogamy X
mugger — 1
mugwump X
myopia X
napery X
n igger 2
nincompoop X
occupancy 1
opening 36 1
oppression 8
orgy 4
osprey 1
oxygen 25
pagan 7
page AA 7
pajamas 6
pang 12 3
pansy 7 1
paper AA 5
paragon 1
parsn ip 1
paroxysm 1
Exp. 6
1
2
2
2
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Word T-Lfrequency
frequency 
Exd. 4
passage AApaving 14 1pay AA 13payee X 1peep 27 2peerage 2 2peg 9 3penguin 2 1penny 38 2pep 3 1pep sin X
personage 8
p ig 44 7pigeon 34 1pimp X 1ping X 2
pip X 4pipe A 3pique 6 1p ira c y 1
poesy 1
pompion X
pompon X
pong mm 3pongee X
pony 32 2
poop 2
pop 21 3pope 26 2
porpoise 1
p o rrin g e r X
posy 1
prang *
pray er A 3p re c ip ic e 8
presage 2
prey 28 1
p r ig X 1
primacy 1
p r io ry 3
p rivacy 6
p riv y 4
processionary 1
programme 46
prop 9
prong 1 2
pug 1 2
pump 29
pup 6 2
purpose AA
purveyor 2
pussy 11 2
pyre X 1
pyx X
Exp. 6
4
2
1
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T-L frequency of generation
Word frequency______ Exp. 4_____ Exp. 6
quagmire X
quarry 11
quay 3 3
query 9 2
quip 1 6
re jo ic in g 10
repugnance 1
sapper X 1
saying 13 1
signory X
snapper X
sponge
sporangia X
spray 22 1
sp rig 13
spring AA
spy 30
supper A
suppression 4
supremacy 9
surgery 7
swagger 3
symposium 1
synonym 2
synopsis 1
syringe X
syrup 6
u p ris in g 6
urgency 1
vagrancy X
voyage(r) 2
yap 2 1
yearning 1
yeomanry 1
yogi 1 1
yoyo
zigzag 7
zipper — 1
542 -
Appendix 12 and 17 (C ontd .) 
(b) ACOUSTIC
Word
T-L frequency o f genei
frequency Exp. 4 Ext
achievement 23 1anchovy 1 2 1
apache 1
approach A 1
arch 34 4 2
arch er 11 2
archery 2
arch ipelago 3
archway 1 2
arm chair 6 1
artich o k e 1
attachm ent 8
avalanche 4
bachelor 13
b atch 3 10 6
beach A 2 2
beech 10 2
b e lch 1 1
bench 46 3 1
b irc h 16 3 2
b itc h X 4 6
b leach 9 2
botch X 2
branch AA 6 3
breach 10 1
breeches 8 1
broach 3 1
brooch 4
bunch 32 6
butcher 22 2 1
cache 1 3
cachet X 1
ca tch AA 14 6
catchment - 1
cinch 1 1
cinchona X
c lic h e Y 1
c lin ch 3 1
c lu tc h 21 4
coach 42 2
1conch X 2
couch 28 1
creche 1
crochet 3
cro tch e t X 1
crunch 2 3 3
cru tch 10 4 1
dachshund X 1
debauchery 1
despatch 1
detachment 8 1
discharge 30 1
6
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Word T-L f r e q u e n c y  o f  g e n e i
fr e q u e n c y E xp. 4 Ext
d i t c h 28 6 8
d u c h e ss 12 1
e c h e lo n 7 2
en chan tm en t 8 1
encroachm en t 2
e s c u tc h e o n 1 1
e t c h in g 2
exch an ge A
ex ch eq u er 3
f i n c h 1 1 1
f r a n c h is e 4
f u c h s ia X
g u lc h 5
h a n d k e r c h ie f 33
h a tc h 19 3 4
h a tc h e r y X 2
h a t c h e t 8 3 1
haunch 3
h i t c h 9 2 6
h ooch Y
hunch 3 3 2
h u tc h X 3 2
im peachm ent 2 1
in c h AA 1 2
in te r c h a n g e 3 1
i t c h 3 3 5
k e tc h 1 2
k etch u p X 3 1
k i t c h
k it c h e n AA 3 1
la r c h 2 6 2
l a t c h 8 13 7
1 a tC h et X 1
la u n c h 18 1
le c h e r mm 2 1
l e e c h 4 6
2l i c h e n 7 3
lo a c h Y
lu n c h 39 8 6
lu r c h 3 4 3
ly n c h in g 3 1
m ach ete Y 1
m achine AA 2
m anchet X
m arasch in o 1
m arch AA 4 2
m archer X 2
m atch A 17 6
m erch ant ^ A
m erch a n d ise 14
m isch a n ce 2
m is c h ie f 20
m ou stach e 1 1
m ulch 1
munch 4 2
n ic h e 4 6
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T-L frequency of generation
__________frequency_____ Eyp. 4_____ Erp. 6
no tch  11 1
orchard 20 1
o s t r ic h  5
panache •  1
parachu te  5 1
parchment 8 1
p a s tic h e  1
p a tch  34 13 3
paunch 1
peach 29 4 1
perch  23 2 2
p inch  20 2 3
p is ta c h io  X
p i tc h  43 3 3
p i tc h e r  20 2
poacher 2 5
poncho 1 1
pooch 1 1
porch A 4
pouch 8 1
preacher 16 1
punch 17 1 3
ranch  20 5 4
r a tc h e t  X 2
reach  M  4 2
re se a rc h  22
reproach  17
r ic h e s  20 2
roach  1 4
sachet X 2
sandwich 23 1
sa tc h e l 3 8 1
schedule 14
scorch 9 1
sco tch  16 1
sc ra tc h  30 3 1
screech  8 2
scrunch -  1
search  A 3 2
seneschal 2
sketch  23
slouch 3
snatch  27
speech AA 1
spinach 8 1 1
stanchion  1
s ta rc h  10 4 1
stench  1 1 1
s t i t c h  15 4 1
s t r e tc h  A
sw itch 15 2
teach e r AA 3
tench  1
th a tc h  6 6 1
to rch  17 3
touch AA 4 4
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T-L frequency of generation
Word__________frequency Exp> 4 Exp» 6
tre a ch e ry 10
tren c h 15 1
tre n c h e r 2
truncheon 1
tw itc h 9
u rch in
v e tch % 1
voucher X 1
watch AA 11 2
wench 4 1
winch 1 2 4
w itch 24 3 2
wrench 11
w retch 12 3
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Appendix 12 and 17 (Contd.)
Word
T-h frequency o f g en e ra tio n
frequency Exp. 4 Exp. 6
amphora Y
ark 7
ash tra y 4
hag ÂÂ 21 13
b a llo o n 17
b a r r e l 32 14 1
b a s in 23 8 6
b ask e t A 12 6
b a s s in e t X
b a th 46 10 3
beaker 1 6
b in 6 12 9
b o i le r 11
boot 37 1
b o t t l e A 20 9
bowl A 20 9
box AA 23 12
b reak er 6
b r ie fc a se » 3
bucket 16 11 3
bunker 1
bureau 44 1 "
b u tt 10 1
cab in e t 26 2
caddy X
caisson 1
calabash X
can AA 10 4
c a n is te r X 1 2
cannik in X
canteen 2
capsule 2
ca ra fe 10
carpetbag X 1
ca rto n 3 6 3
case AA 3 11
cask 5 2
casket 3 2
c asse ro le 5 2
c a s te r X
cauldron 3 1 1c e l la r 32
censer 2
ch a lic e 3 1
chest 41 6
churn 4 1
c is te r n 3 1
c lo s e t 20
c o ffe r 3 1
c o ff in 11 1 1
colander X 1 1
commode X
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Word
frequency o f  genera
frequency Exp. 4 Exp.
compact 13
cornet 2 1
cornucopia ■ ## 1
co t 15 2
crad le 21
c ra te 7 3 1
c re e l X
c r ib 6
crock 2
c ru c ib le 2 1
c ru e t X
cruse X
cup AA 24 11
cupboard 12 8 6
decan ter X 2
demijohn A
d ish A 10 2
drawer 20 10 5
d re sse r 7
drum 40 1 1
d u stb in 4 2
eggcup •* 2 1
envelope 22 4
ewer 3
f i l e 43 1 1
flagon 2
f la s k 4 9 3
flow erpot 1 1
fo ld e r 2 1
f r a i l X
g la ss AA 16 6
gob le t 7 1 1
gourd 2
hamper 8 2
handbag 1 8 5
haversack X 1
hold AA 1
h o ld a ll 3
hopper 2 1
horn A
j a r 43 10 6
jug 8 17 5
keg 5 2k e t t l e 27 1
la d le 2
la v e r X
magnum X
manger 7
15mug 5 5
noggin Y 6 5packet 7
p a i l
pan
16
A
3
7 2
pannier X 2p h ia l 1 1
p itc h e r 20 2 1
p la te A
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Word
T-L frequency o f g en e ra tio n
frequency Exp. 4 Exp. 6
p l a t t e r 8 1
pocket A 6 2
poke 12
pool 34 3p o r tfo l io 2
portm anteau 1
po t 47 12 5pouch 8 2
puncheon 1
purse 38 5 5quiver 27
re s e rv o ir 8 1
r e to r t 15 1rucksack 1 2
sack 30 9 2
saddlebag 1
sa fe AA 2
sa lv e r X 1
sa tc h e l 3 5
saucer 7 2
saucepan 7 6
scabbard 4
sc rip 1
s c u t t le 5
sheath 9
s h e ll A 1
s i lo X 1
sink A 6 2
siphon mm 1
s k i l l e t 2 1
sp itto o n X
s te in 2
su itc a se 5 13 6
tank 19 2 2
tankard 1
teap o t 2 1 4
tender A 1
te s ttu b e 1 3 2
t i l l - 1
t i n 36 17 12
toby 1
tra y 17 2 1
trough 8 4
trunk 48 7 5
tub 16 2 1
tube 32 2 3
tum bler 4 2
tu n X
tu reen X
urn 8 1 2
v a l is e 2
vase 12 14 5
v a t 5 2 3
v esse l A 5 3
v ia l 2 1
w a lle t 6 3 3
wardrobe 10 3 4
wheelbarrow 2 1
-  349 -
Appendix 13
Experiment 5- In s tru c tio n s  to  S ub jec ts
1. Given to  a l l  su b je c ts .
'’The experiment i s  a simple one. You w il l  be p resen ted  
w ith  some words on th i s  ta ch is to sco p e  (exp la ined  fo r  non­
p sy c h o lo g is ts ) , and your ta sk  w il l  be q u ite  sim ply to  t e l l  
me what th ese  words a re . There are  no t r i c k s  involved: 
no h igh ly  em otional words, or very  unusual words. What I  
am in te re s te d  in  so le ly  i s  your re c o g n itio n  tim e. T his i s  
th e  time i t  tak es  you to  id e n t i f y  th e  word. To do t h i s  
th e re  i s  a voice key, a microphone, here  (shown to  the  
su b jec t under the  a p e rtu re )  which s to p s  a tim er. So a l l  
you have to  do i s  to  say th e  word aloud as soon as i t  
a p p e a rs ."
(any questions were now answered).
"Now I  am going to  g ive you a number o f  p ra c t ic e  t r i a l s  in  
o rder to  get you used to  th e  ta sk  and a lso  to  e s ta b l i s h  
your th resh o ld  fo r  re c o g n itio n  -  th e  f a s t e s t  p re s e n ta tio n  
a t  which you can recogn ise  the  word. A fte r we do t h i s ,  
a l l  the  words in  the  experiment w i l l  be p resen ted  w ell above 
your th resho ld  in  o rder th a t  you can read  them q u ite  c le a r ly .  
The procedure w il l  be th a t  I  w i l l  say 'r ig h t*  and the  word 
w il l  appear in  the next couple o f  seco n d s ."
2. Experimental su b je c ts  were g iven th e  fo llow ing  a d d itio n a l 
in s t ru c t io n s ,  a f te r  th e  p ra c t ic e  t r i a l s .
"Now the  words you are  going to  see w il l  f a l l  in to  3 
ca teg o rie s  and these  a re :
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(a ) v isu a l category .. a l l  the  words w i l l  have 2 l e t t e r s  
below the  l in e  and none above. That i s ,  l e t t e r s  
l ik e  *g, j ,  y* e t c . ,  bu t n o t ’b,  d,  k* e tc .  This 
w il l  g ive you some id ea  of th e  shape o f th e  word.
(b ) aco u s tic  category -  a l l  th e  words w il l  have a 'ch* 
sound as a so f t sound, but i t  w i l l  no t appear a t  th e  
beginning of the word.
(c) sem antic category -  a l l  th e  words w i l l  mean o r be , 
a type of c o n ta in e r, a r e c e p ta c le , something which 
holds something e ls e .
Each o f these  w ill  appear in  groups o f 5 words, so th a t  
5 ca rd s , one a f te r  an o th er, w i l l  come from th e  same
category . This w ill  be s im p lif ie d  by th e  f a c t  th a t  I
w il l  t e l l  you which ca tegory  i s  going to  appear n e x t.
So a l l  you have to  do as b e fo re , i s  to  say th e  word aloud
as soon as you recognise i t . "
A ll su b jec ts  were g iven  a b reak  o f around 2 m inutes 
a f t e r  30 p re se n ta tio n s .
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Experiment 3: Example o f the words presented to the subject. 
Word Previously Recognition
8EM,
AC.
cachet
b itch
la tch
lunch
wretch
yes
yes
yes
yes
no
.99
.67
.59
.78
.45
SEM.
casket no .87
purse yes .78
carton yes .57
k e t t le no .49
tankard no .87
VIS.
j ig yes .68
peep no .56
gimp yes .78
grape no .71
jargon no .43
VIS.
yoga no .65
jigsaw no .66
quarry no .73’
yap yes .72
gap yes
su itcase yes
mug yes
jar no
churn no
envelope yes
botch yes
stench no
parachute no
ketchup no
d itch yes
.62
. 62
.6 4
.90
,81
.84
.8^
.73
.6 4
.79
-  352 -
Word P rev iously  R ecognition
s t i t c h
m atch
b r o a c h
to u c h
s c r e e c h
y e s
y e s
no
no
y e s
Time i s e c o n o s ;
.6 4
.58
.78
.71
V IS.
ju r y no .72
p ig y e s .83
m agpie no . 7 6
quay no .75
gang no . 6 4
SEM.
sa d d le b a g no .74
r e s e r v o ir no . 62
handbag y e s . 8 3
u rn no . 61
bow l y e s , 5 0
SEM.
b ag y e s . 51'
p a c k e t y e s . 5 2
b o o t no . 5 4
d esk no .48.
c a r p e tb a g y e s .39
V IS .
pug y e s .79
p ip no . 7 6
p e n g u in no . 7 3 . 7 5
. 6 5
. 6 2g i g
y e s
mugger y e s
AC.
lu r c h no .81
r e s e a r c h no . 80
w rench no . 50 "
cou ch no .49. 6 0s a t c h e l y e s
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Appendix 15
Experiment 6: In s tru c tio n s  to  S ub jec ts
"This experiment i s  in  2 main p a r t s  -  f i r s t l y  you 
w il l  th in k  up some words and secondly I  w il l  show you 
some words and ask you to  decide w hether they  belong to  
c e r ta in  c a teg o rie s . Could you pu t your name a t  th e  top 
o f the  page ."
The normal in s tru c tio n s  fo r  word g en e ra tio n  fo llow ed, 
as d e ta ile d  in  the appendix fo r  Experiment 5 (15)« Three 
m inutes were su b s titu te d  as the  s ta te d  tim e l im i t  fo r  
g en e ra tio n .
In  the  second se c tio n  the  su b je c t spoke h is  response 
in to  a microphone which acted as a vo ice key and stopped 
th e  tim er. The in s tru c tio n s  were as fo llow s:
"This p a r t  Involves you in  looking  a t  some words, and 
te l l i n g  me whether they belong to  th e  c a teg o rie s  which you 
have ju s t  d e a lt w ith. This machine i s  a ta ch is to sco p e  and 
what i t  does i s  to  f la s h  up cards fo r  a b r ie f  p erio d  o f tim e. 
You w ill  have time to  read what i s  on th e  card bu t i t  w on't 
appear fo r  a long tim e. On each card th e re  w i l l  be one 
word and what you have to  do i s  to  say whether i t  belongs 
to  a sp e c if ic  category. The cards a re  arranged in  groups 
o f 5 (consecu tive ly ) and befo re  each group I  w i l l  say which 
category  you have to  look fo r . So your answer w il l  be to  
say YES or NO; yes, i t  belongs to ,  say, the ca tegory  o f 
co n ta in e rs  or no, i t  d o e s n 't .
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Tliis th in g  here i s  a microphone which s to p s  a tim er 
as soon as you say yes or no, and what I  am in te re s te d  
in  i s  how long i t  tak es you to  decide whether th e  word 
belongs to  th a t  ca tegory . So, say as qu ick ly  as you can 
whether th e  word belongs to  the  ca tegory .
The procedure w il l  be th a t  I  w i l l  say 'E ig h t* , and 
th e  word w il l  appear in  th e  next couple o f seconds."
Any queries  about the  appara tus were d e a lt  w ith  
and any procedural d i f f i c u l t i e s  so rted  o u t.
Three groups o f 50 words were then  p resen ted  w ith  
a break o f 2 m inutes between each group. The experim enter 
noted th e  ET.
In  the  f in a l  p a r t  o f the  se ss io n  th e  ca tegory  s iz e  
es tim a to r was given to  fin d  "how many words you know, as 
you cannot be expected to  th in k  up words i f  you have never 
seen them b e fo re ."
AppeMlx 13 
EXPERIMENT 6
-  363 -
V isual
A coustic
Semantic
T-L
Frequency Category Non-Category
AA pay fe e t
AA egg manner
AA paper n a tu re
A pipe judgement
A p ray er h a b it
44 p ig o b se rv a tio n
26 ju ry luxury
25 guy excess
12 pang v io l in
8 gravy bard
4 j i g prow1 jag drover
X p ip u su re r
X yearn ing cusp
X ping hiccup
AA touch d is tan ce
AA te ach e r door
AA march word
A approach aid
A porch q u a lity
30 d ischarge g r ie f
30 sc ra tc h mate
22 bu tcher ja c k e t
11 wrench pastim e
10 c ru tch su ffrag e
5 hunch hemp
1 escutcheon cataclysm
X b itc h jin x
X sachet c o ro lla ry
X conch arson
AA case is la n d
AA g la ss youth
AA safe example
A b o t t l e f a u l t
A s h e ll harm
36 t i n v e lv e t
26-50 f i l e observer
15 cot trum pet
11 c o ff in uproar
8 hamper p a rs le y
7 packet s e v e r ity
3 ca sse ro le oboe
X b r ie fc a se c e llo
X haversack e id e r
X p ann ier manacle
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Appendix 18
The fin d in g s  p resen ted  here a re  provided as in c id e n ta l  
to  th e  main stream  o f the  r e s u l t s  in  th e  r e s t  o f th e  r e p o r t .  
Though they  are  o f some relevance to  the  model p roposed, 
i t  i s  acknowledged th a t  th e  r e s u l t s  a re  incom plete ly  analysed 
I t  had been hoped to  i l l u s t r a t e  th a t  th e  d e r iv a tio n  o f th e  
d is ta n ce  model could be made to  f i t  th e  la ten c y  d a ta , bu t 
on c lo se r  in sp ec tio n  th e  ta sk  seemed so immense th a t  only  
th e  ex p lo ra to ry  f in d in g s  are  p resen ted ,
A re p re se n ta tiv e  s e le c tio n  o f graphs o f th e  s u b je c t 's  
ou tpu t appear on th e  fo llow ing pages* The minimum tim e 
in te rv a l  considered was 3 seconds and a s u b je c t’s accumulated 
ou tpu t was p lo tte d  i f  he had produced a word in  th e  preced ing  
3-second in te rv a l .  Thus th e  s u b je c t 's  r a te  o f ou tpu t can 
be measured by the g rad ien t drawn between any two ad jacen t 
p o in ts  during  the  time course o f th e  g en e ra tio n  according  
to  th a t  code. Each o f the  th ree  codes appears on each graph, 
and the  f in a l  graph re p re se n ts  th e  t o t a l  ou tpu t o f a l l  th e  
su b je c ts  to g e th e r .
What i s  n o ticeab le  in  a l l  o f th e se  graphs o f s u b je c t 's  
output i s  th a t  the g rad ien t changes co n s tan tly  and th a t  
th e se  changes take p lace  so as to  r a d ic a l ly  in c re ase  the  
r a t e  o f ou tpu t a t  various p o in ts . This means th a t  the  
su b je c t g enera tes words very ra p id ly  a t  the  beginning of 
th e  tim e period  and begins to  slow down; a f te r  a vary ing  
period  o f time he d iscovers another s u ita b le  word and then
368 -
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suddenly produces o th e r ■words a t  a hugely in c reased  r a te  
o f output* He then  slows down again  (arrow s in d ic a te  
p o in ts  on th e  graphs where t h i s  appears to  occur)* This 
■Variation weighs ag a in s t a constan t search  p ro cess  which 
would suggest a d e c e le ra tio n  o f ou tpu t w ith  time* Also 
i t  cannot be explained in  term s o f a le ssen in g  number o f 
words which can be o u tp u t> since no su b jec t produced more 
th an  50 words out o f a t o t a l  p o ss ib le  o f around ISO*
So why should th e re  be such f lu c tu a tio n s  in  r a te  o f 
ou tput? The proposal th a t  can be made on the  b a s is  o f 
th e  model i s  th a t  the  r a te  o f search  f lu c tu a te s  (though 
i t  may be number o f searches in  tim e, or the  ex ten t o f 
the  se a rch e s ) . I f  one could sp ecu la te  a  l i t t l e ,  search  
might be ch a ra c te rised  as a decaying exponen tia l in  r a te  
o f search  o r e x te n t, such th a t  when a word i s  found th e  
r a te  in c re a se s  momentarily thus in c re as in g  th e  chance o f 
an immediate o th e r o u tp u t, which in  tu rn  would r e s to r e  the  
search  le v e l .  Working ag a in st th i s  would be an almost 
a d d itiv e  in h ib i t io n  so th a t  th e  su b je c t could no t go on 
producing words from the  same area  o f  memory, a t  the  
f a s t e s t  ra te*  As the  words in  a p a r t ic u la r  a rea  are  
rep o rted  th e  search  r a te  would n a tu ra l ly  decrease to  an 
asymptote (which w il l  vary from person  to  person  and may 
be a tru e  r e f le c t io n  o f h is  commitment to  the  experim ent) 
from whence i t  w il l  only be increased  on th e  f in d in g  of 
a s u i ta b le  word.
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This type of p ro cess  would allow  th e  type o f 
f lu c tu a tio n s  seen in  th e  graphs and p a r t ic u la r ly  
c h a ra c te r is e  th e  p a t te rn s  f o r  the  more d i f f i c u l t  
c a te g o rie s  l ik e  v is u a l .  An example o f t h i s  i s  
Subject 24:1 where he seems to  suddenly f in d  a "key" 
to  words, having spent a long p eriod  w ithout production* 
S ub jec ts '19 and a re  s im ila r .  Since th e  b a s ic  p roposal 
o f th e  system i s  th e  v is u a l words a re  more w idely spaced 
in  memory (and i t  i s  supported by th e  lack  o f b u rs ts  o f 
words produced to g e th e r  a t  th e  beginning  o f the  time 
p e rio d ) i t  i s  c le a r ly  no t simply a m a tte r  o f stum bling 
on a group o f words which can be ou tpu t qu ick ly .
In  many ways th e  whole id ea  i s  no t c o u n te r- in tu itiv e *  
S ub jec ts  o f te n  re p o r t  a "mental block" whereby they  are  
unable to  r e t r ie v e  words, no m a tte r how hard they  appear 
to  t r y .  I t  i s  a lso  tru e  from o b se rv a tio n  th a t  one f e e l s  
th a t  th e  longer th e  su b je c t goes w ithou t producing a word 
th e  le s s  lik e lih o o d  he has o f  f in d in g  one. N either o f 
th e se  can be a t t r ib u te d  to  boredom o r fa tig u e  as th e  t r i a l  
l a s t s  only  4^ m inutes. In  th e  m odel's  term s the  b lock  i s  
due to  th e  decreasing  search  r a te  and to  a p o ss ib le  
in a b i l i t y  to  s h i f t  th e  search  to  a d i f f e r e n t  a rea  of 
memory which would be more p r o f i ta b le .
Some fu r th e r  in fo rm ation  can be added to  the  to p ic  
from re se a rc h  re p o rte d . Broadbent (1975) iu  an in v e s tig a tio n  
o f th e  M ille r  (1956) hypo thesis  o f 7 - 2 item s as optim al in  
memory o r o u tp u t, p re se n ts  d a ta  on the  p roduction  o f words 
g iven  a ca tegory  name* His suggestion  i s  sim ple :
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th e  groupings o f su b je c ts  in  s to r in g  and r e c a l l in g ,  and 
reproducing  words tend to  be in  bundles o f  5 r a th e r  6 
o r 7* His id ea  i s  to  propose a model o f  a working s to re  
which d e a ls  w ith  u n i ts  o f  5 item s, and in  t h i s  r e s p e c t ,  
h is  purpose i s  d i f f e r e n t  from th a t  h e re , bu t he does 
re p o r t d a ta  where th e  p a t te r n  o f ou tpu t in  term s o f 
la te n c ie s  has been mapped. The r e s u l t s  c o n f l ic t  w ith  
B o u sfie ld , Sedgewick and Cohen (1954)* who p re d ic t  th a t  
average r a t e  of response v a r ie s  w ith  the  number o f  p o ss ib le  
responses s t i l l  rem aining unem itted . The main p o in t i s  
th a t  th e  la rg e s t  run  o f sh o rt in te rv a ls  (words produced
qu ick ly ) i s  as l ik e ly  to  occur n ear th e  end as a t  the
beginning o f s u b je c t 's  o u tp u t. He rem arks:
"These r e s u l t s  mean th a t  changes, w ith  in c re a s in g  
tim e spent on th e  ta s k , take  th e  form o f pauses 
o f in c re a s in g  d u ra tio n  between runs o f  responses 
made w ith  normal speed ."  page 10
which i s  ex a c tly  th e  f in d in g  noted above, th a t  groups of
responses appear a t  d i f f e r e n t  tim es during th e  s u b je c t 's  
output*
Broadbent t r i e s  to  f i t  t h i s  in to  a model o f  working 
s to rag e  based on th e  f a c t  th a t  item s a re  encoded in to  sm all 
groups* While t h i s  can be s a t i s f a c to ry  fo r  p re s e n ta tio n -  
r e c a l l  s i tu a t io n s ,  i t  i s  unconvincing fo r  p roduction  from 
long term memory, where the  above search  model would 
account f o r  th e  r e s u l t s  b e t t e r .  The a v a ila b le  c lu s te r s  
which Broadbent re q u ire s  befo re  o u tp u t, would be so la rg e
B o u sfie ld , Sedgewick and Cohen (1954), Am. J . P sy ch o l., 
111 - 8 *
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in  q u a n tity  th a t  search  fo r  a p a r t ic u la r  s u i ta b le  one 
( fo r  th e  requ irem ents o f th e  ta sk )  once a re le v a n t 
s in g le  word has been found, would n e e d le s s ly  com plicate 
th e  procedure fo r  r e t r i e v a l .  S ub jec ts  do produce words 
in  i s o la t io n ,  so th a t  i t  i s  no t com pletely ac cu ra te  to  
suggest th a t ,  they  attem pt to  produce only  c lu s te r s .
I t  seems more l ik e ly  th a t  th e  search  p rocess v a r ie s .
The value 3 fo r  g roup ings, may be a p roduct o f  th e  
param eter determ ining  th e  b u ild -u p  o f  in h ib i t io n  o r  o f 
th e  stopping  ru le  which determ ines a change o f search  
s ta r t in g  p o in t .
Also th e  c lu s te r  hypo thesis  does no t agree w ith  h is  
rep o rted  f in d in g s  on th e  ca tegory  o f  TV programs, which 
do no t e x h ib it  runs a s  th e  o th e r  c a te g o rie s  d id . S ub jec ts 
found d i f f i c u l t y  in  producing th e  names o f TV programs; 
one i s  tempted to  compare t h i s  w ith  th e  v isu a l code in  
th e  above experim ents, in  th a t  th e  cue given i s  no t th e  
most e f f i c i e n t  one fo r  th e  r e t r i e v a l  o f the  d es ired  
in fo rm ation .
Thus B roadben t's  d a ta  w hile ag ree ing  w ith  th a t  rep o rted  
h e re , has been used to  support d i f f e r e n t  hypotheses bu t 
one f e e l s  th a t  in  th e  realm s o f long term memory a search  
model g iv es  a b e t t e r  ex p lan a tio n .
O ther work which has a bearin g  on th e  f in d in g s  comes 
from 3 p ap ers : Johnson, Johnson and Mark (1951), Kaplan 
and C arv e lla s  (1969) and Kaplan, C e rv e lla s  and M etlay (1971 )<
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They a re  lin k ed  by th e  f a c t  th a t  they  a l l  use th e  same 
m athem atical model to  d esc rib e  word p ro d u ctio n . The 
model comes o r ig in a l ly  from B ousfie ld  and Sedgewick 
( 1944)* and c o n s is ts  o f  an exponen tia l equation ;
-mt
N « C(1-e )
where N i s  th e  number o f words w r i t te n  a t  tim e t ,  0 i s  
th e  upper l im i t  th a t  th e  curve approaches a sy m p to tic a lly , 
and m m easures th e  r a te  o f  d e p le tio n  o f supply. The 
measure C, i t  i s  suggested , re p re se n ts  th e  t o t a l  supply 
o f th e  kind o f words c a lle d  fo r  by th e  in s t ru c t io n s .
B ousfie ld  and Sedgewick claim  to  have found some psycho­
lo g ic a l  j u s t i f i c a t i o n  fo r  th e se  param eters.
Some se rio u s  doubts a r i s e  about the  trea tm en t o f  th e  
d a ta  in  th e  5 papers due to  f in d in g s  rep o rted  in  t h i s  
th e s is .
The most se rio u s  d i f f i c u l t y  a r i s e s  from th e  development 
o f th e  param eter, c o r C, from a perform ance asymptote to  
th e  number o f responses a v a ila b le  to  th e  su b je c t. In  the  
experim ents rep o rted  in  t h i s  th e s is  some attem pt was made 
to  measure th e  exact s iz e  o f the  s e t  a v a ila b le  to  th e  
su b je c t f o r  h is  p ro d u ctio n . This f ig u re  can be used to  
e s tim a te  th e  accuracy o f f i t  o f  th e  model. Johnson e t  a l .
( 1951) i n  f i t t i n g  th e  d a ta  to  the  p ro d u ctio n  o f U.S. c i t i e s  
and an im als, e s tim a te  th e  param eters from a curve drawn by 
eye. Kaplan and Ccirvellas (1969) e s tim a te  C from the  
asymptote reached by th e  group d a ta  a f t e r  15 o r 25 m inutes 
p ro d u c tio n  tim e. Both rep o rted  some degree o f success in  the  f i t .
♦ B ousfie ld  and Sedgewick (1944), J .  Gen. P sy ch o l., 22* 149-65*
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The method used here  was a minimum c h i-sq u a re , s in c e  in  
some cases  th e  s u b je c ts  had no t reached  th e  asym ptote 
th a t  K ap lan 's  s u b je c ts  had. The r e s u l t s  a re  shown in  
th e  ta b le  below.
Code
F i t  o f th e  B o u sfie ld  model to  t o t a l  group d a ta . 
_________ C_______ p o r m Heal c
V isua l
A coustic
Semantic
8 .77
16.32
43.03
567
479
381
.21
.51
.6 2
4144
4200
4032
R eal C i s  th e  t o t a l  o f  each s u b je c t ’s e s tim a te  o f  th e  
number o f  words from th e  s e t  which he sa id  he knew th e  
meaning o f .  C le a r ly  th e  f i t  i s  poor w ith  th e  ch i-sq u a re  
v a lu e  h ig h e s t f o r  th e  sem antic code, th u s  g iv in g  th e  
p o o re s t f i t .  One f e e l s  th a t  d e s p ite  th e  in ad eq u ac ies  o f  
grouping th e  d a ta  i n  th e  above manner, i n  l in e  w ith  Kaplan 
and C e rv filla s , th e  param eter C does n o t r e f l e c t  th e  number 
o f  words a v a ila b le  to  th e  s u b je c ts .  The p sy c h o lo g ica l 
b a s is  o f  C i s  n o t upheld .
One f u r th e r  problem  concerns a  claim  made by Johnson 
e t  a l .  t h a t  in d iv id u a l d if fe re n c e s  i n  th e  number o f  words 
produced i s  determ ined v ery  la rg e ly  by in d iv id u a l d if fe re n c e s  
i n  th e  supply  o f  words. T his does n o t appear to  hold 
accord ing  to  th e  f in d in g s  o f  Experim ent 4 which shows th a t  
s e t  s iz e  does n o t p r e d ic t  th e  e x te n t o f  word p ro d u c tio n .
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Kaplan and C â rv a lla s  (1969) fo llo w  a s im ila r  l in e  
g e n e ra lly , in  t r y in g  to  e s ta b l i s h  p sy c h o lo g ica l support 
f o r  th e  model o f  word p ro d u c tio n . They do however, make 
some m o d if ic a tio n  in  th a t  th ey  allow  words th a t  a re  no t 
eq u ip ro b ab le . T heir d i s t r ib u t io n  ta k e s  th e  form:
—s
where p^ and p^ a re  th e  p r o b a b i l i t i e s  o f  th e  f i r s t  and r t h  
ran k in g  w ords, and s de term ines th e  r a t e  a t  which p r o b a b i l i ty  
d ec re ase s  w ith  ran k . The d i f f i c u l t y  i s  th a t  th e  method 
used to  t e s t  t h i s  was to  e s tim a te  th e  p v a lu es  from th e  
p r o b a b i l i ty  d e n s i t ie s  gained from th e  la te n c ie s  and th en  
to  rank  th e se  as  r ,  in  th e  eq u a tio n . Follow ing t h i s  th e  
t e s t  was to  p lo t  lo g  p a g a in s t lo g  r  which should r e s u l t  
in  a s t r a ig h t  l in e  i f  th e  r e l a t i o n  h o ld s . U n fo rtu n a te ly , 
any s e t  o f  random numbers when ranked and p lo t te d  a g a in s t 
th e  rank  on a lo g - lo g  s c a le  w i l l  produce alm ost a s t r a ig h t  
l i n e  w ith  a g ra d ie n t o f  around 1. So, t h i s  cannot se rve  
as a t e s t  o f  th e  model u n le s s  rank  can be estim a ted  in  
some o th e r  way. While a c c ep tin g  th e  u se fu ln e ss  o f  th e  
su g g es tio n  th a t  words a re  n o t equ ip robab le  i t  looks u n lik e ly  
th a t  th e  above eq u a tio n  o f f e r s  much advance on th e  
d i f f i c u l t i e s  o f  th e  o r ig in a l .
K aplan, C e rv e lla s  and M etlay (1971) s tudy  th e  e f f e c t  
o f  co n tex t on p ro d u c tio n  and o f f e r  some advance, s in c e  
th ey  suggest th a t  th e re  a re  se a rch  p ro c e sse s  o c c u rr in g . 
However i t  s u f f e r s  from th e  same c r i t i c i s m s  as  th e  Johnson 
e t  a l .  p ap er in  th e  e s tim a te  o f  th e  s u b je c t 's  supply  o f w ords,
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and s in c e  th e  su b je c t i s  hypo thesised  to  sea rch  th rough  
t h i s  es tim a ted  number o f words and h is  sea rch  r a t e  i s  
based on i t ,  i t  i s  n o t l i k e ly  to  be com pletely  r e a l i s t i c .
The r e s u l t  o f  a l l  t h i s  a n a ly s is  seems to  be a m is­
judgement o f th e  com plexity  o f th e  s i tu a t io n  and a la ck  
o f  u n d erstan d in g  o f some o th e r  v a r ia b le  which determ ines 
o u tp u t independent o f  th e  e x te n t o f words a v a i la b le .
In  th e  model proposed in  t h i s  th e s i s  th e  o th e r  v a r ia b le  
appears as sea rch  m odified  by f a c to r s  in  th e  word i t s e l f ,  
in  th e  r e l a t i v e  lo c a t io n s  o f th e  words and in  f a c to r s  o f 
m o tiv a tio n  and in h ib i t io n  which determ ine th e  e x te n t o f 
th e  se a rch . The B o u sfie ld  model i s  too  sim ple to  account 
f o r  th e se  f a c to r s .
Before c lo s in g  t h i s  s e c t io n , i t  may be u s e fu l to  make 
some su g g e s tio n  as to  th e  t e s t a b i l i t y  o f  th e  proposed model. 
G enera lly  speaking  i t  does t i e  in  w ith  th e  d a ta  re p o rte d  
and i t  would be p o s s ib le  to  add f u r th e r  in fo rm atio n  along 
th e  same l i n e s .  I d e a l ly  however, th e  model should be ab le  
to  p r e d ic t  th e  p a t te r n  o f  o u tp u t g iv en  a se a rch  a re a  and 
in fo rm a tio n  on d is ta n c e s  and f a m i l i a r i ty .  One cannot 
p re ten d  th a t  we a re  a t  th a t  s ta g e  o f  knowledge a t  th e  p re s e n t ,  
b u t n e v e r th e le s s  i t  m ight be w orth co n s id e rin g  how th e  model 
m ight u n fo ld .
The ty p e  o f  in fo rm a tio n  about th e  in d iv id u a l which 
would form th e  b a s is  o f  word g e n e ra tio n  could be o b ta in ed  
in  much th e  same way th a t  K iss a c q u ire s  h is  a s s o c ia t io n  d a ta . 
Given s u f f i c ie n t  ch a in in g  by th e  in d iv id u a l r e l a t i v e  d is ta n c e s
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■between i t e m s  c o u ld  "be b u i l t  u p . F a m i l i a r i t y  in f o r m a t io n  
m ig h t b e  o b t a in e d  from  r a t i n g s  b y  t h e  s u b j e c t .  N e i t h e r  
o f  t h e s e  w ould  b e  c o m p le t e ly  s a t i s f a c t o r y  b u t  w ou ld  a l lo w  
a l i m i t e d  t e s t  o f  t h e  m o d e l. G iv en  a  s t a r t i n g  p o in t  th e  
m od el s a y s
P r o b a b i l i t y  o f  a  R e sp o n se  = k  o r  k  f p m l l i a r l t x
d i s t a n c e  d is ta n c e *
A f t e r  e a c h  s e a r c h  a  s e r i e s  o f  p r o b a b i l i t i e s  w ould  b e  th row n
up and on  t h e  b a s i s  o f  t h e s e ,  a  word i s  g e n e r a te d  o r  n o t .
I f  a word i s  g e n e r a t e d  th e  s e a r c h  w i l l  rem a in  a t  t h e  same
l e v e l ;  i f  n o t ,  i t  w i l l  b e  d e c r e a s e d  by an  amount At
t h e  same t im e ,  no m a t te r  t h e  ou tcom e o f  t h e  f i r s t  s e a r c h
t h e  p r o b a b i l i t i e s  o f  o u tp u t  w ould  b e  d e c r e a s e d  b y  y  t o
r e p r e s e n t  i n h i b i t i o n  c a u sed  b y  t h e  s e a r c h ,  y  may b e  a
c o n s t a n t ,  w h i l e  th e  e f f e c t s  o f  x  w ould  f o l l o w  t h e  s u g g e s te d
n e g a t iv e  e x p o n e n t ia l .  A s t o p p in g  r u l e  may b e  a d o p te d  b y
t h e  s y s te m  su c h  t h a t  a f t e r  a  c e r t a i n  number o f  s e a r c h e s
o r  o f  u n s u c c e s s f u l  s e a r c h e s ,  n ,  t h e  s t a r t i n g  p o i n t  i s
s w itc h e d  t o  some o t h e r  a s p e c t  o f  t h e  t a s k .
A t a n y  p o in t  i n  t im e  t h e  p r o d u c t io n  o f  a  s p e c i f i c  
i t e m  c a n  b e  a s s ig n e d  a  p r o b a b i l i t y  c o n d i t i o n a l  on  t h e  
i t e m s  w h ic h  h a v e  g o n e  b e f o r e .  P resu m in g  an  i n d i v i d u a l  
w ork s c o n s i s t e n t l y ,  t h e  r e s u l t  s  a t  t h e  b e g in n in g  o f  a  
s e q u e n c e  c a n  b e  u se d  t o  g e n e r a t e  t h e  p a r a m e te r s  t o  
s im u la t e  t h e  r e s t  o f  t h e  r e s p o n s e  p a t t e r n .  G iv en  t h e  
m a t r ic e s  t o  s p e c i f y  d i s t a n c e s  and m e a su r e s  o f  f a m i l i a r i t y ,  
and a n  a s su m p tio n  t h a t  t h e  i n i t i a l  s e a r c h  t im e  i s  t  * 1
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a r b i t r a r y  u n i t ,  th e  p aram ete rs  x and y can be es tim ated  
from th e  p a t te r n  o f  o u tp u t and th e  value  n w i l l  be lin k ed  
to  B ro ad b en t's  c lu s te r  s iz e  which i s  5« Some id e a  o f 
th e  m o d e l's  working could be o b ta in ed .
In  co n c lu s io n , th e  model e x i s t s  to  ex p la in  th e  d a ta  
o b ta in ed , in  a manner which m ight encourage c o n s id e ra tio n  
o f  a s p e c ts  o f  th e  memory base  and th e  p ro c e ss  o f  se a rch . 
I t  does have a th e o r e t i c a l  base and i t  can g en e ra te  
te s ta b le  h y p o th e s is , though a t  th e  p re s e n t tim e th e  
q u a l i ta t iv e  a sp e c ts  p redom inate .
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G lossary
Continuous A sso c ia tio n  -  rep ea ted  a s s o c ia t io n s  to  th e  same
stim u lu s  over a f ix ed  in te r v a l  o f 
tim e.
F a m il ia r i ty
Fluency
O r ig in a l i ty
O r ig in a l i ty  o f  Words 
G enerated
O r ig in a l i ty  Index
R e ca ll O r ig in a l i ty
U nusualness
U nusualness R a tio
an in te r n a l  in d ic a to r  o f  th e  
frequency  w ith  which a su b je c t 
has used o r  encountered a word.
th e  number o f  accep tab le  resp o n ses  
in  a tim e in te r v a l .
th e  r e l a t i v e  in freq u en cy  w ith  which 
a s p e c if ic  item  has been produced 
by th e  group. As a c l e a r e r  r e l a t io n  
emerged w ith  C r e a t iv i ty ,  th e  f i r s t  
te rm , U nusualness, was rep la ced  by 
O r ig in a l i ty .
as  above b u t w ith  re fe re n c e  to  words 
produced in  response to  s p e c if ic  cues.
a measure o f  O r ig in a l i ty  p e r  item  
produced. I t  i s  c a lc u la te d  as 
fo llo w s O r ig in a l i ty  ^
F luency x 4 
A fte r  th e  r e - a n a ly s is  o f  Experim ents 
2 and 3 t h i s  became:
O r ig in a l i ty  ^
Fluency x 10
th e  O r ig in a l i ty  sco re  o f th e  words 
remembered from a p rev io u s  se s s io n  
o f  word g e n e ra tio n .
a measure o f  th e  in freq u en cy  o f  a 
response  i n  term s o f th e  t o t a l  
g ro u p 's  re sp o n ses .
a r a t i o  re p re s e n tin g  th e  U nusualness 
p e r  item  produced by th e  s u b je c t .
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linusualness R ating  -  th e  r a t in g  by s u b je c ts  o r judges
on a te n -p o in t  s c a le ,  o f  th e  
in freq u en cy  o f a word based on 
t h e i r  own f a m i l ia r i ty  w ith  i t .
Words Generated -  th e  words produced, th e o r e t i c a l ly
from long term  memory, in  response 
to  s p e c if ic  in s t r u c t io n s  d e lim itin g  
th e  ca teg o ry .
